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the desired results. On the other hand, the American 


| of quite original design. The accuracy with which 


BRITISH MACHINE TOOLS AT THE OLYMPIA | designer maintains that a tool should be considered | the gears of motor cars, for instance, have to be pro- 


EXHIBITION. 

ALTHOUGH it is a fortunate circumstance for the 
machine tool trade that there should be in existence 
at the present time something in the nature of a 
“boom,” it is rather a mixed blessing as regards 
the Exhibition at Olympia, for it has deprived the 
show of a considerable number of machines which 
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in the light of the work which it has to perform, 


»| and pays less attention to its outward finish than is 


| customary with British firms, except where refine- 


ment of outline and finish may be obtained without 
undue increase in the selling price. Whether there | 


| be much truth in this assertion or not there is little 
| doubt that American tools have achieved a good deal | 











Fig. 1—THE “VICTOR” 
their makers were quite unable to get ready. ‘This is 
a matter for reyret, for there is ample proof that the 
engineering world has been long looking forward 
to the opportunity of seeing under one roof a 
thoroughly representative collection of machine tools 
by many if not all of the leading British makers. 
The latter, on their part, were equally anxious to 
disprove the assertion frequently made that the 
“ Old Country ”’ has still much to learn from its great 
rival in this branch of mechanical work across the 
Atlantic and from its nearer neighbours on the 
Continent. 

That there has been a marked improvement in the 
design and construction of the machine tools by 
British makers in the last decade or so is only to state 
an obvious truism. Before the cycle and the motor 
car made a new demand there was, unfortunately, 
ground for the assertion that the machine tool industry 
of these islands was suffering from lethargy. Pro- 
gress measured hy the advances made by other 
branches of mechanical engineering, was conspicuous 
by its absence. ‘‘ Dry rot’? had set in among our 
designers, and their foreign rivals were obviously 
stealing a march on them. ‘Rule of thumb” and 
conservatism were everywhere apparent. All this 
has, Lowever, been changed during recent years, 
and there is at the present moment probably no 
section of the engineering trade in which a more 
marked advance has been made. Progress is the 
order of the day, and this, together with the exacting 
demands of purchasers and a severe, but thoroughly 
healthy, spirit of rivalry, have had the effect of 
placing the machine tool industry on a plane which 
need not fear comparison with any other branch of 
mechanical engineering. It will, however, be ad- 
mitted that the improvements noticeable in the 
methods of British firms are due to a large extent 
to competition from abroad. America set the pace 
in automatics, for instance. The large outputs of 
their works gave the cue to their designers, who applied 
themselves to the task of providing machines for 
manufacturing on a more extensive scale than is 
customary over here. The Americans have also 
all along maintained that British tool makers add 
greatly to the cost of their products by giving the 
Same attention to the accuracy and finish of 


unessential parts as to those in which the utmost per- | 


fection of design and precision are required to produce 


AUTOMATIC MACHINE—FRONT VIEW 


of popularity, and the advantage of cheaper labour 
at home has been largely nullified by the’saving in | 
workshop operations coupled with production on a | 
larger scale. 

We have already referred to the improvement in 


duced has called for very intimate study of the action 
of toothed gearing, whether of the spur, bevel, spiral, 
or worm variety. The result has been a decided 
improvement in gear cutting machines. The steam 
turbine, too, with its large diameters and minute 
clearances, can only be produced with the necessary 
extreme precision by lathes which, although of 
immense proportions, are built with the smallest 
possible limits of error. 

Visitors to the Exhibition may see for themselves 


| the various directions in which our machine tool 
| makers have advanced, and we feel convinced that 
| they will leave the building satisfied that all is well 
| with British engineering as regards quality and 
| design, and if the general display for the reason 
| stated above is not quite so impressive as might 
| otherwise have been the case it is for the same reason 


the more truly representative, inasmuch as there is 
an absence of show finish and new features which 
might have been introduced merely as “ talking 
points.” 

There are certain features of modern British 
tools which cannot fail to impress the careful student. 
We may look at a tool from two aspects—first, the 
morphological or general structure of the machine, 
and, secondly, the physiological aspect or operation 
of the parts. Under both headings the British tool 
can challenge competition with the products of any 
other nation. .Morphologically the best examples 
leave little or nothing to be desired. The designs 
are homogeneous and compact. The parts are 
assembled with a proper appreciation of their relation- 


|ship to each other; ‘none looks as if it had been 


added as an afterthought, as was the case in the 
transition stage of design. Take, for example, the 
headstocks of a score of lathes or milling machines, 
and consider how aptly the numerous wheels that 
are now deemed essential fit harmoniously into the 
general arrangement and how neatly the whole is 
boxed in. Every part has its proper position, and 
every part seems to fall naturally into it. In the 
past, before design had reached its present perfection, 


| here and there were always to be found unprofitable 
| parts put in with no other object than to lead motions 


round awkward corners or for some similar reason. 














Fig. 2—THE “VICTOR” 
British tools, that may be traced to the great deve- 
lopment which has taken place in the present 
century in the motor car trade, but the steam 
turbine industry must also be mentioned. The 
products of both of these industries demand tools 
of the greatest possible accuracy, and in many cases 


AUTOMATIC MACHINE—REAR VIEW 


Step by step such things have been got rid of or so 
worked into the general design that instead of their 
presence being a blot in the picture their absence 
would cause a lack of artistic balance. Superficially 
this seems a trivial matter ; actually it is an important 
one, for it has led to great mechanical improvements. 
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Or consider the proportioning of the parts. There, 
again, we find harmony. Just as no part or surface 
seems too big for the work it has to do, no part looks 
too small. British makers set the example of ample 
surface—sometimes in defiance of mathematics. 
The world has come round to their views, and British 
proportions have been universally adopted. Or look 
at the arrangement of levers and handles. We 
learnt from America to put every item of the kind 
just where it was most accessible to the operator, 
and even our masters will admit that they have 
nothing more to teach their pupils in that respect. 
Finally, consider the mechanism itself, and one can 
show a dozen, a score, a hundred of beautiful mechani- 
eal devices for achieving certain ends. 

When we turn to the physiology of the best British 
machines we find the attainment of the same high 
standard. England led the way in the production 
of high-speed tool steels and of machines fitted to use 
them, and her position in both respects has not been 
successfully assailed. We must never forget how 
much of this position we owe to a little group of 
Yorkshire makers. Less tied by the traditions than 
the great makers of Lancashire, they rose rapidly 
to the occasion, and established the reputation of 
British tools on a new basis. For overall efficiency 
we can show results equal to the best recorded any- 
where. In milling, turning, planing, drilling, or what 
not the speed of evt, the weight of metal removed per 
horse-power, and accuracy of the tools made by a 
round dozen of British makers are not excelled, whilst 
for general endurance it is universally admitted that 
they are unequalled. 

Years ago we were charged with being backward 
in design. No doubt we deserved it. Our shops 
were fall of drawings and patterns—more conserva- 
tive things than the oldest traditions. But all save 
the best have been jettisoned, and if we did not 
lead the times we have not been slow in overtaking 
them. Let who will study the display of British 
tools, of which we give some account in these pages, 
at the Exhibition, and he will perforce admit that in 
every respect they are good. 

It may be advisable to say at this stage that in 
arranging the order of the matter in this Supplement 
we have followed no plan beyond that which was 
most convenient to ourselves. 

On the stand of C. W. Burton, Griffiths and Co., 
of Ludgate-square, E.C., quite the predominant fea- 
ture is the “Victor” patented automatic turret 
machine for chuck work, for which they are the sole 
selling agents in Great Britain. The name of the 
machine indicates its duties, and before passing to a 
description of its details we need only say that it can 
be run in groups of four, six, or eight by one operator, 
according to the class of work being performed. It 
is claimed that the machine has practically a universal 
character, and that it can tackle very intricate work 
without requiring the addition of special apparatus 
or tools. 

Starting with the bed of the machine, we may 
notice that as far as practicable this has been cast in 
one piece. Thus the horizontal bed portion proper 
is a solid casting with the headstock, feed gear box, 
and cam motion box. With the same object in view, 
namely, the securing of strength and rigidity, the bed 
proper is made cylindrical in cross section. Two 
V-shaped ribs spaced 17in. apart are formed solidly 
with the cylindrical bed, and run along the full length 
of its upper surface. These ribs support and guide 
the turret saddle. A gap is provided just in front of 
the chuck, and through this the steel cuttings, cast 
iron swarf, &c., fall into a suitable receptacle mounted 
on wheels, and situated between the legs of the 
machine. The headstock is of the single pulley 
type. with gears for changing the chuck speed. From 
the detailed drawing shown in Fig. 3, it will be gathered 
that in all there are twelve changes of speed arranged. 
These changes of speed are partially under manual 
control, and are divided up into three groups of four 
each. The changes in each group are controlled 
automatically by means of friction clutches operated 
through toggles by a quickly rotating constant speed 
shaft. The clutches are adjustable and readily 
accessible, and the whole arrangement results in the 
automatic speed changes being made practically 
instantaneously. All the gears, we may add, run in oil. 

It is of interest to study the details indicated above 
a little more fully. Starting with the belt pulley A, 
Fig. 3, we notice first of all that the short shaft to 
which it is keyed carries a pair of solidly connected 
sliding pinions B, C. Omitting for the moment all 
reference to the manner in which the various gears 
are engaged, we next notice that the pinions B C 
work in conjunction with two gears D E, keyed to 
what is virtually a hollow countershaft. This same 
hollow shaft has a third gear F rigidly joined to it. 
The gears E and F are constantly in mesh with two 
corresponding gears G and H, which for the time being 
may be regarded as rotating loosely on a hollow shaft 
surrounding the chuck spindle. Keyed to this hollow 
shaft is a third gear J, which is constantly in mesh with 
a corresponding gear K. This latter gear may be 
regarded as rotating loosely on the hollow shaft to 
which the gears D E F are keyed. In the interior 
of this hollow shaft a spindle L, carrying two solidly 
formed pinions M N at one end, rotates loosely, and on 
the back of the chuck there is a toothed ring P. A gear 
Q is keyed to the chuck spindle between the rear 





bearing and the end of the hollow shaft carrying the 
gear J. These gears and pinions, as already indi- 
cated, are controlled partly by hand and partly by 
automatic means. The manual control is comprised 
in two handles RS. The first of these, situated 
at the back of the headstock, governs the sliding of 
the gears BC. The second handle 8, at the front 
of the headstock—not at the back, as shown in the 
drawing—is employed to slide the spindle L in and 
out within its surrounding hollow shaft. The auto- 
matic control is effected by means of toggle-operated 
friction clutches T U V and W. These clutches 
make and break the following connections :—Clutch 
T, between the gear G and the hollow shaft svrround- 
ing the chuck spindle; clutch U, between the gear 
H and the same hollow shaft ; clutch V, between the 
same hollow shaft and the gear Q ; clutch W, between 
the gear K and the spindle L. It will be noticed that 
the clutches are operated in pairs. Thus one move- 
ment throws the clutch T into gear and the clutch U 
out of gear, or vice versd. Similarly, when the clutch 
W is in gear the clutch V is out of gear, and vice versd. 

In the setting of the gears shown in the engraving 
the pinion C is transmitting power through the gear 
E on to the gear G. The clutch T is in engagement. 
Hence the gear G is driving solidly with the sleeve on 
the chuck spindle, and is transmitting power to the 
gear J. From this the transmission is passing to 
the gear K, through the clutch W, and on to the 
spindle L. The transmission stops here, and the 
chuck will be at rest so long as the handle 5 is in the 
mid position. But by moving this handle to one 
side or the other we can set the pinion N into mesh 
with the toothed ring P or the pinion M into mesh 
with the gear Q on tke chuck spindle. 

With either setting of the handle 8S the automatic 
clutches will give us three other possible changes of 
chuck speed. 
clutch U in, the transmission follows exactly the same 
course as before, except that the gears F and H are 
substituted for the gears E and G. With the clutch 
U in and the clutch T out, or vice versd, we can take 
ovt the clutch W and put in the clutch V. The trans- 
mission is then from the gear H, or the gear G, through 
the sleeve on the chuck spindle and the clutch V on 
to the gear Q, and thence direct to the chuck. There 
are four possible settings of the handles R and §, 
and with each such setting there are four possible set- 
ings of the automatic clutches. We leave it as an 
interesting problem to the reader to discover why such 
an arrangement gives only twelve possible spindle 
speeds and not sixteer. For any given piece of work 
the handles R and § are set to the best position, and 
the automatic clutches are relied upon to effect what- 


progress of operations. Such automatic changes 
can, of course, be made as often as necessary and in 
any desired order. It will be seen that whatever 
speed is in use, there are always two of the clutches 
employed in the transmission of power. Should eny 
part of the machine or work jam during running one or 
other of these clutches will slip before damage is done. 

To understand the details connected with the 
automatic operation of the speed-changing clutches, 
we must remember that it is important to engage and 
disengage as quickly as possible. If a slowly moving 
cam drum were alone relied upon to effect the opera- 
tion, there would be a perceptible interval of time 
elapsing between the disengagement of, say, the 
clutch T and the engagement of the clutch U. This 
would not only represent so much time lost on the 
day’s work, but would affect the quality and accuracy 
of the work done. In the machine being described 
a slowly moving cam drum is the prime agent operat- 
ing the clutches, but its action is not direct. To put 
the matter simply, we may say that the slow drum 
acts on a quick shaft and the quick shaft on the 
clutches. 

The description of this part of the machine's 
anatomy may be commenced at the pinion X, Fig. 3, 
on the end of the chuck spindle—see also X, Fig. 4. 
This pinion transmits power through a pair of gears 
on to the first motion shaft in the feed-box. 


We need only say that five changes are provided 
for, and that the gears are connected to the first 
motion shaft by an ordinary sliding key. The second 
motion shaft carries a worm A, which meshes with a 
worm wheel B on a transverse shaft C—see also 
C, Fig. 5. This shaft extends right across the head- 
stock, and at the middle of its length carries a worm 
D—Fig. 5—which works on to the large worm wheel 
shown at E, Fig. 4. If we followed the shaft on which 
this worm wheel is mounted to the right, we would 
come to the details connected with the operation of 
the turret and the saddle. For the time being we 
turn to the left, and find that a pinion F on the end 
of the shaft is in mesh with a large gear wheel G 
immediately below it. The shaft to which this 
gear G is keyed is journaled between the legs of the 
machine, and carries, among other details, two wheels 
H, J. ‘These two wheels constitute what we have 
referred to above as the slow-moving cam drum. 
The middle wheel K will be referred to later on, but 
while we are dealing with these parts we may notice 
that a cam drum L, provided with five circumferential 
grooves is also carried on the shaft of the gear G. 
Small diamond-shaped cams bolted into the grooves 





| of this drum are arranged to operate a lever M at the 


required periods. The movement of the lever js 
transmitted by a rod to a lever handle N, where})y 
the sliding key in the feed-box is controlled in position, 

Returning to the wheels H and J, it will be under. 
stood that cams—such as that shown at P on the wheel 
K—are attached by a set pin to their circumference 
at the required intervals. These cams operate the 
levers Q, R mounted on transverse shafts, which pass 
across the headstock. Going round to the back of 
the machine, we discover the ends of these two shafts 
at Q and R in Fig. 5. Two short pawls A, B are 
attached to the ends of the shafts, and each paw] 
passing upwards, engages between fingers formed on 
the side of a muff C. These muffs slide along a fixed 
shaft O, and at their ends carry the forks E of four 
sliding clutch members. Each pair of such clutches 
slides as a solid body under the control of the paws 
Aand B. The clutches are slidable on and rotatable 
with a fast-moving shaft F, the driving of which wil] 
be referred to later, and between each pair of cluich 





Thus with the clutch 'T out and the | 


ever changes of speed may be required during the | 


The | 
details of this feed-box are clearly shown in Fig. 4. | 


members two independent cams G, H and J, K rotate 
| loosely on the same shaft. These cams are provided 
|with clutch surfaces facing the clutches E. ‘The 
| working of this arrangement will be readily under- 
|stood. For instance, the movement of the pawl A to 
| the right causes the extreme left-hand clutch member 
E to engage with the cam J, which cam then rotates 
| rapidly with the shaft F, while its companion cam K 
remains stationary. Durirg the first revolution of 
the cam J its projecting lip strikes a roller carried on 
the end of a lever Y depending in its neighbourhood, 
with the result that this lever is quickly cleared out 
|of the path of the rotating cam and thrown over 
|to the right. A similar lever Z is acted upon in 
}a similar manner by the cams G, H. The lever Y 
—Fig. 5—will now be identified with the lever marked 
| Y in Fig. 3. The lever Z—Fig. 5—is not shown in 
| Fig. 3. The manner in which the lever Y operates 
| the automatic change-speed friction clutches V, W 

| Fig. 3—needs no description. The operation of the 
| friction clutches T, U by the lever Z ‘ollows a similar 
| course. 

The driving of the high-speed shaft F, Fig. 5, is 
| effected directly from the belt pulley by two pinions, 
| as shown in Fig. 3. The second of these appears at 
| L in Fig. 5. The next step in the transmission is 
| through a pair of equal bevels M, the second of which 
|is keyed to a sleeve loosely rotating on the cross- 
| shaft C. From this sleeve, power is taken through a 
worm N and worm wheel P on to a second sleeve 8S 
loosely rotating on a shaft T, to which we shall refer 
later. The sleeve S carries a gear at its extreme 
right-hand end, and this gear is in mesh with another 
keyed to the shaft F. 


Let us refer back now to Fig. 4. As we have 
already said, the shaft on which the large worm wheel 
E is mounted would, if we followed it to the right, 
lead us to the details connected with the operation 
| of the turret and saddle. It is sufficient for our pre- 
| sent purpose to note that this shaft extends the full 
| length of the machine, and at the rear carries a cam 
| drum from which the backward and forward move- 
| ment of the saddle and the rotation of the tool turret 
is derived. As our description stands at present, 
this shaft is being driven from the second motion shaft 
of the feed-box by way of the worm A, worm wheel B, 
the shaft C, and the large worm wheel E. There are, 
however, intervals in the operation of the machine, 
such as when the saddle is being moved up to or away 
from the work, when no cutting is actually being 
done, and it is desirable, of course, that such idle 
movements should be effected as quickly as possible 
quicker at least than the speed otherwise suitable for 
actual cutting. To bring this to pass it is arranged 
that at the beginning of such movements the wheel I 
Fig. 4—shall break the transmission between the feed 
| box and the shaft C and substitute for it a connection 
| between the shaft C and the quick motion derived 
| directly from the belt pulley. The same wheel Ix 
|restores the former connection when the saddle’s 
idle movement is over and cutting is about to begin 
again. The details connected with this arrangement 
are shown in Fig. 5. The wheel K—Fig. 4— operates 
|a pawl U—Fig. 5—in exactly the same manner as 
the two other wheels operate the pawls A and B. 
| The pawl U works in conjunction with a muff, two 
| clutch members, and two independent cams, just as 
| the pawls A and B do, only the clutches and cams 
| for the pawl U slide and rotate respectively on the 
sleeve S, and not on the shaft F. Its two cams 
operate a lever V at the desired moments, and, as a 
result, a clutch member W at the end of the lever is 
thrown into or out of engagement with a correspond- 
ing clutch member formed on the end of the sleeve 
surrounding the shaft C. The clutch W is actually 











mounted rigidly on the end of the shaft C, so that 
when the lever V causes the clutch to engage, it 
does so by moving the shaft C bodily over through 
a small distance. The shaft C and the quick motion 
sleeve are now rotating as one body, so that the worm 
D is transmitting quick motion to the worm wheel E. 
The movement longitudinally of the shaft C, which 
establishes communication between it and the quick 
motion sleeve simultaneously breaks the communica- 
tion between the shaft C and the worm wheel X—Fig. 
5. This is, however, the same worm wheel as that 
marked B in Fig. 4, so that the movement of the 
shaft C interrupts the transmission of power through 
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the feed-box simultaneously with establishing it 
through the quick motion. 

Turning now to the details of the turret and saddle, 
we notice that the shaft A—Fig. 6—driven in the 
manner already described, carries a cam drum or 
barrel B. The development of the surface of this 
drum is shown in Fig. 5, from which it will be gathered 
that there is formed on it a straight inclined race 
from back to front, and another at a steeper slope 
from front to back. The two branches join up at 
the back edge through a parallel piece 63in. in length. 
The steeper sloped race looks after the return of the 
saddle, and the other its motion during cutting 
operations. The maximum stroke arranged for is 
22in., but it will be seen that part of the race walls 
is built up, and by removing the detachable portions 
the stroke of the saddle can be reduced to 16in. 
Thus long or short work can be accommodated 
without any trouble beyond the loosening of a few 
screws. 

The actual connection transmitting motion from 
the drum to the saddle is a roller C—Fig. 6—which 
slides in the races referred to above. The saddle is 
a more or less segmental shaped casting provided 
with vee grooves on its under surface. These grooves 
engage with a pair of corresponding vee ribs formed 
on the sides of the cylindrical bed casting. Between 
the ribs the walls of the bed are arched over until they 
almost meet. Into the slot thus formed a bronze 
thrust piece D is inserted and it is to this that the 
roller C is pinned. Connection between the thrust 
piece D and the saddle is established by a square- 
threaded screw E, whereby the saddle may be ad- 
justed over a distance of 6in. along the bed relatively 
to the cam drum. In this way the side pressure 
from the cam drum is not transmitted to the vees, 
but is taken up by the thrust piece D. Further, 
the distance between the centre line of the screw EF, 
the line of thrust on the saddle, is only 6in. from the 
centre line of the tools in the turret. 

We have now to take up the description of the 
details connected with the rotation, location, and 
locking of the turret. The turret carries four tools, 
and is bedded down on the saddle in a suitable circular 
bearing. The rotation of the turret is effected by a 
cam arm F—Fig. 6—-carried at the end of the cam 
drum shaft A. Once in every revolution the outer 
edge of the cam on this arm strikes against a roller G 
mounted near the end of a sliding shaft H. At its 
other end the shaft H fits into a sliding plate J, 
which is constantly pulled towards the headstock 
end of the machine by a spring K. Pivoted to the 
plate J is a spring-controlled finger L, the hook of 
which is disposed so as to engage with one or other of 
four pins projecting downwards from beneath the 
turret. The shaft H and plate J slide, of course, 
in suitable ways formed on the saddle. The action 
of the cam arm F on the roller G thus causes the finger 
L to be pulled towards the rear once in every revolu- 
tion of the cam drum shaft. The motion thus given 
to the turret is approximately through a right angle, 
but to make the final position of the turret quite 
exact a spring-controlled locating bolt M is arranged 
on the centre line of the saddle. The point of this 
bolt co-operates with one or other of four suitable 
holes in the lower part of the turret body. The 
locating bolt is arranged to work between the parallel 
faces of two adjustable wedges, so that wear may not 
affect the correct positioning of the turret. 

The locking of the turret after it has been rotated 
is effected by the inner face of the cam on the arm F. 
Normally the turret is locked by a wedge-shaped 
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with a small pinion 8 on a shaft, which also carries 
a cam T. A thrust bar U extends between this | 
cam and the locking ring N. When the plate R/| 
under the action of the cam arm F moves forward | 
the cam T is rotated, the bar U springs back, and the | 
pressure exerted by the ring N on the turret is relieved. | 
Simultaneously a small crank V on the end of the | 
shaft carrying the pinion S engages with the locating 
bolt M, and withdraws it from its hole in the turret. 
The latter is now free to turn under the action of the | 
finger L. The relocking of the turret is, of course, 


and arranged to bear down against the slides and push 
them along at any desired point in the stroke of ¢}, 

saddle. It is claimed that by the employment |; 
these slides the output and accuracy of the machi): 
when working on such jobs as long drums, pulley 

pistons, &c., are much more satisfactory than wou!:| 
be the case if the machining were done with lo: 


| overhanging tools fixed in the turret. 


To take a facing cut with either or both of thes: 
two tools a cross-feed is given to the slides in one 
other of two ways. The first of these relies on canis 

















Fig. 7—RICHARDS’ DUPLEX BORING MACHINE 


effected by the backward movement of the plate R. | bolted to the gear wheel G—Fig. 4—which wheel, 
| it may be noticed, makes exactly one turn for four 


It will be seen that the screw shaft E and the two | 
sliding shafts H and Q are inter-connected by pinions, 
and that the rollers G and P are attached to nuts 
working on screwed portions of the sliding shafts. 
By means of this arrangement the adjustment of the 
saddle relatively to the cam drum can be effected 
without interfering with the rotation and locking 
of the turret. We may add that the arm F is set 
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Fig. 8—-TABLE AND SPINDLE OF RICHARDS’ BORING MACHINE 


split ring N, the pressure of which binds the turret 
to the saddle. ‘The relief of this pressure just before 
the turret is revolved by the finger L, and its restora- 
tion afterwards, is as we have said, brought about by 
the action of the cam arm F. This cam once in each 
revolution strikes against a roller P mounted on a 
shaft Q in a manner similar to the roller G on the 
shait H. The sliding of the shaft Q by the cam arm 
is communicated to a spring-controlled plate R carry- 
ing a rack on its upper surface, This rack engages 


relatively to the drum B in such a position that the | 
turret does not commence to revolve until the saddle | 
has moved back to the end of its stroke. In addition | 
to the four tools carried on the turret, this machine is | 
accommodated with a cross-slide supporting two 

independent tools. The cross-slide is in two parts, | 
and each part, carrying a tool, can be slid, traversed, 

or swivelled independently of the other. The longi- | 
tudinal motion of the cross-slides is obtained from two | 
adjustable thrust bars carried on the turret saddle | 


of the cam drum B—Fig. 6. The cams on this wheel 
operate toothed sector levers S—Fig. 4—which 
in turn operate pinions T on the end of two shafts 
passing, one on each side of the headstock, to the 
slides. The further course of the motion derived 
from these shafts will be gathered from Fig. 5. Each 
shaft, it will be understood, carries a sliding bevel, 
which meshes with a second bevel mounted on a short 
vertical pin in the base of the cross-slide. The 


| upper end of this pin carries a pinion, which meshes 


with a rack formed on the transverse top slide. 


|The second method of obtaining transverse motion 
|is to cause the thrust bars on the turret saddle to 


press against a coarse pitch square-threaded screw 
mounted so as to move longitudinally in the lower 
part of the slide. This screw meshes with a worm 
wheel formed as part of the second bevel pinion 
referred to above. At the instant when the trans- 
verse feed is being put into action by these means 
the lower part of the slide is automatically locked in 
place on the bed. The thrust of the saddle on the 
coarse-pitch screw practically converts it into a sliding 
rack, with the result that the top slide is fed across 
for its facing cut. Ordinarily the cutting stroke 


| would be effected by the circular rack and the return 


stroke by the cam arrangement. An important 
point to notice in connection with these details is that 
they permit of an automatic feed being given to the 
slide tools even when the top slides are swivelled in 
either direction. We may add that an automatic 
arrangement working in conjunction with the rotation 
of the turret allows the thrust of the saddle to be 
exerted on the circular racks during one, two, or three, 
or all four of the forward movements performed by 
the saddle in the machining of a job. 

The whole machine stops automatically when the 
work is finished. This is brought about by a dog 
fixed to the cam wheel K—Fig. 4—which dog throws 
the shaft C into the mid-position thereby preventing 
either the fast motion or the feed motion from being 
transmitted to the cam drum. 

This interesting machine—a back and front view 
of which are given in Figs. 1 and 2—has been designec 
by Mr. Austin, of the Austin Motor Company, Limited, 
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ongbridge, and is being made for Messrs. Burton, 
(iriffiths by Smith and Coventry, Limited, of Man- 
chester. In addition to what we have already | 
.oted, it is claimed for it that it economises labour 
and floor space, is easily and quickly set up for work, 
end is highly accurate in its action. 

In addition to the above machine, Messrs. Burton, 
Griffiths exhibit a large variety of other interesting 
tools. The majority of these, however, are of foreign 
design and construction, and do not, therefore, fall | 
within the scope of this Supplement. Before leaving | 
this firm’s stand, the visitor should notice a curiosity | 
which is on exhibition on it. This is a twist drill | 
0-005in. in diameter. The flutes of this drill were 
milled out in the same way as are those of most | 
others of a larger size. The drill has actually been 
employed successfully for boring a number of holes | 
in steel. It is claimed to be the smallest twist drill | 
ever manufactured. For the sake of those who are | 
unable to appreciate its minuteness by actual inspec- | 
tion, we may say that the area of the hole drilled by | 
it would go into the area drilled by a lin. drill 40,000 | 
times. 

Geo. Ricnards and Co., Limited, Broadheath, near | 
Manchester, are represented by two machines, | 
a duplex turret head boring and turning ma.- | 
chine, and a 20in. high-speed side planing machine | 
in which the carriage instead of being screw driven is | 
caused to traverse by means of steel chains and | 
sprockets. In Fig. 7 we give a general view of the | 
turret head boring and turning machine, and in Fig. 8 | 
is given a sectional drawing of the table and spindle. | 
It has two 30in. tables and will admit work up to 36in. 
diameter, 27in. high under the turrets, and 18in. high 
under the cross rail. -This tool embodies all the fea- | 
tures contained in the single type, and has a further | 
advantage in that by combining two machines in | 
one an economy in labour is effected, as one man can 
easily attend the two distinct parts. The motions 
are entirely independent and driven by separate 
countershafts. Each table, as will be observed in the | 
sectional drawing, is driven by a cut pinion gearing 
with a cut spur wheel 24in. diameter, 23in. face, 34in. 
diametrical pitch, actuated by a four-speed cone for a 
3in. belt, with friction back gearing placed at the side | 
of the machine. Each table spindle has a large annular | 
conical thrust bearing to ensure the spindle being 
kept central. The table and spindle are provided | 
with automatic lubrication, adjustment for wear, and | 
the bearings are protected from grit. Each turret is | 
12}in. diameter, carried on a ram, having a vertical | 
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Fig. 10—DETAI 


‘ravel of 20in. and sliding in a saddle carried on the 
‘ross slide. Each turret has five faces bored to receive 
bars and drilled to take tool holders, &c. The turrets 
‘ave independent automatic vertical and transverse 
positive feeds of jin., Ajin., gyin., gyin., gsin., shin., 
vin. and syin. An adjustable trip motion of the drop 
worm type is fitted-at the end of the cross slide to 
rrest the feed at any point in either direction. The 
‘urret slides are balanced by Richards’ spring balance 
‘trangement and have a hand-operated quick-return 
‘notion. Stops are provided for setting each turret 
“entral for boring. The turrets are also devised to swivel | 
‘or taper turning and indeyed, and have taper pins to | 





| bed of the machine. 


being completely immersed and the end thrust of the 
worm shaft is taken by roller bearings. 
rims in an oil bath in the bed of the machine and 
means of adjustment are provided to take up the 
sttetch. A removable plate in the bottom of the hed 
is fitted for this purpose. 
be run at a cutting speed of 40ft. per minute if required, 
and the speed of the return motion can be as high as 


case-hardened steel dividing rings with locking gear 
and are protected from dust. 

The side planing machine by Richards is illustrated 
in Fig. 9, while Fig. 10 gives the details of the operating 
mechanism. Jt will be observed that the machine is 
driven by means of a belt from a countershaft on to 
two pairs of fast and loose pulleys A B placed at one 
end of the machine with their axles parallel with the | 
bed. These pulleys are driven by open and crossed | 
belts in the usual way, the motion being reversed | 





type radial drilling machine. This machine is motor 
driven, and has sixteen changes of spindle speed. 
There are four self-acting spindle feeds, with auto- 
matic stops for tripping the feed at a predetermined 
point. A fine hand feed and quick return can also 
be communicated to the spindle. The total vertical 
traverse of the spindle is 18in., and of the arm 33in. 
Other tools exhibited by this firm are a_ vertical 
milling machine, an 8in. single-pulley “ all-geared ” 
sliding, surfacing, and screw-cutting gap lathe and a 

















Fig. 9—RICHARDS’ CHAIN DRIVEN SIDE PLANING MACHINE 


by stops on the shipper rod. Instead of driving the 
screw direct, however, the pulley shaft is provided with 
a multi-threaded worm C, which engages with a worm 
wheel D, and the latter drives the shaft on which are 
secured the driving sprocket wheels E. Two similar 
wheels J are carried free to revolve on a shaft in the 
Round these wheels two Renold 


| 


chains of the bushed roller type run, being connected 
to the tool carriage by means of a swivelling shackle 
H to ensure that the tension on both chains is equal. 
The chain wheels are secured together so that the 





10in. capstan lathe. The last-named machine is also 
of the “all-geared ” description, and, like the other 
lathe shown, is provided with friction clutches for 
starting and stopping purposes. The turret caries 
four tools, and its saddle is arranged with self-acting, 
interlocking, sliding, and surfacing motions. 

Henry Milnes, of Bradford, in addition to a number 
of lathe accessories, shows several lathes and other 
machines, mostly of the treadle or hand-driven 
description. A treadle-driven horizontal milling 
machine, with a double-geared headstock and an 
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LS OF OPERATING MECHANISM, RICHARDS’ SIDE PLANING MACHINE 


teeth of one come opposite the spaces of the other, 
thus imparting a smooth motion to the carriage. The 
worm and worm wheel run in av oil bath, the worm 


The chain 


A machine of this type can 


150ft. per minute. 
On the stand of Tangyes Limited, of Birmingham, 





dletermine the vertical pésition. They are fitted with ' we notice among other tools a 5ft. high-speed pillar- 


automatic longitudinal table traverse, is worthy of 
special notice. A vertical and angular milling 
attachment driven by spiral gears can be fitted to the 
horizontal spindle. The machine complete weighs 
approximately 6 ewt. 

The Colchester Lathe Company exhibits a variety 
of lathes, among which we notice a 6in. centres 
‘** Mascot ” machine similar to that described in our 
issue of September 23rd, 1910. Three new designs 
are shown. These comprise a 7}in. centres high- 
speed lathe with a Hendy-Norton type of feed-box, 
a 9}in. centres ‘“‘semi-all-geared”’ heavy cutting 
lathe with a Hendy-Norton type of gear-box, and 
a turret lathe, 
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In addition to the machines of its manufacture 
shown on Messrs. Vickers’ stand, William Asquith, 
Limited. exhibits on its own stand the 4ft. 6in. 
radial drilling machine illustrated in Fig. 11. This 
tool is of a new pattern, and embodies in its design 
several interesting features. 








sized holes have to be drilled. Although the spindle 
of a modern drilling machine comparable in size with 


that under notice iso commonly driven at a high speed, 
such speed is not high enough for drilling holes below 


blade to clear the work on the return stroke. A sid 
and end elevation of the machine is given in Fig. |» 


and in Fig. 14 the mechanism is shown at the end of 


the stroke. The saw blade A is set at an acute ang|: 


a certain limit in size. ° Nor would it be commercially | to the frame slides B, and the effect of this is to rai: 


proper to run the main parts of such a machine at 
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Fig. 1—ASQUITH’S DOUBLE-SPINDLE RADIAL DRILLING MACHINE 


The gear-box, it will be gathered, is of that type 
which permits all changes of speed to be made by 
one lever. There are six such speeds in the gear-box, 
which, with the double gear on the saddle, give 
twelve variations of speed in all to the spindle. The 
machine is driven by an Electric and Ordnance 

















H 
! 
TVA N 
' o : 
; 
: it <——_-= 
4 - ~ ‘ 72 
ay at SS | 
: \| 
ft \) = 
6) ig 
7 7 B | ee 
oI fs J i. 
‘ re a | | 
a N 
| WJ | 
5/g" Bolt} 54 Bolt | 
a= 275 se it_l 
= 35% - . 26" 





” 
Tue Encineer 


Fig. 12—E. G. HERBERT'S HACK SAW 


Accessories Company's motor through a Hans Re- 
nold chain and chain wheels. The column base is 
of new design, as is the section of the arm. The 
latter is a combination of the box and pipe forms. 
A new arrangement for oiling the vertical bearings 
has been adopted, consisting of a storage well from 
which the lubricant is distributed to the bearings 
when the shafts and spindles are running. It is 
claimed that there is no waste of oil. Indeed, we are 
informed that at Messrs. Asquith’s works a trial 














Fig. 14—HERBERT’S RELIEVING MECHANISM 


bearing has been running with its initial supply of oil 
unreplenished for several months. The horizontal 
bearings in the machine are lubricated by ring oilers. 

The most important feature of the new machine is, 
however, to be found in the fact that it has two 
spindles, one (the main one) being for the ordinary 
class of drilling which normally falls to the lot of a 
machine of this size, and the other being smaller 
and rotating at about three times the speed of the 
first. The auxiliary spindle is close beside, and is 
driven from the main spindle. This arrangement 
has been embodied in the tool in view of the fact that 
there are many jobs in which both medium and small- 





which rotates at higher speeds. 
work table is fitted to the bed plate. 


speeds suitable for these small holes. If, then, small 
and medium sized holes have to be drilled in one 
piece of work, the ordinary arrangement means that 
time has either to be lost in drilling the small holes 
at a much slower speed than their size permits or 
else the work has to be taken to another machine 


the saw slightly during the forward or cutting strol 


and lower it on the return stroke, the saw with its 


frame and bearings turning about the pivot C on » 
shaft independent of the driving shaft G. A dashpot 


D is secured to the bed of the machine and its piston, 


spindle F is secured to a bracket F, which is part of 
the same casting as the slide bearings. This dashpu: 


contains oil and has in its piston a valve which opens 
freely on the up stroke but closes on the down strok«, 


the speed of the downward movement of the piston 
being regulated by an adjustable leak. As the cu 
ting stroke proceeds the piston is drawn oat a litt! 
hut on the return stroke, the oil resists the downwa:! 
movement of the saw and supports the weight of t! 
frame and slides. The saw moves in the direction 0; 
the slides, and being at angle with them, immediate! 
clears the work. The speed of fall of the frame 
constant, but the speed of the return stroke varices 
owing to the excéntricity of the crank and t! 
obliquity of the connecting-rod. The saw is therefore 
held clear of the work during the ‘return.stroke and 
the slowing down of the stroke as the crank pin 
approaches and passes the dead centre gives ample 
time for the saw to be lowered gently into position for 
the cutting stroke. The dashpot serves also to low or 
the frame gently in case the blade breaks and to act 
as a support for the frame in the lowest position. 
Another effect of placing the saw blade at an anvle 
to the slides is to alter the angle of the saw in relation 
to the work. In the drawing, Fig. 14, the angle oi 
the saw at the beginning of the stroke is shown at II 
and at the énd at J, from which it will be gathered 


that the blade does not bear on the whole width of thie 


work at one time. It is claimed in consequence that 
the machine saws very rapidly without requiring 
heavy weights to force the teeth into the work. In 
practice the makers do not find it necessary to add 
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Fig. 13—E. G. HERBERT'S FILING MACHINE 


It may 


The auxiliary 

















Fig. 15—FILING MACHINE 


A universal tilting | 


Two unusually interesting, exhibits are to be seen 


| 
on the stand of Edward G. Herbert, Limited, Levens- | 
hulme, Manchester. | 
for cutting metals. 
machine is the mechanism provided to cause the saw 


The first is a power driven saw 
The peculiar feature of this | 


and reset. Messrs. Asquith’s new machine surmounts | any weight and the small weight supplied with the 
these difficulties in the manner indicated. 
be added that up to the main spindle all parts are 
driven at the normal high speed. 
‘spindle, mounted on ball bearings, is the only part 


machine is mainly used for counterbalancing the 
frame when sawing thin sections. 

Another interesting appliance also shown by this 
firm is a filing machine designed with the object of 
obviating heavy hand filing. It is specially adapted 
for facing up small castings of iron, brass, or steel and 
for filing up forgings, stampings, &e., instead of by a 

















Fig. 16—HERBERT’S V-CRAMP 


milling or shaping machine. A general view of the 
appliance is given in Fig. 15, and Fig. 13 is a dimen- 
sioned drawing which will enable the reader to under- 
stand the motions. The body or main bracket of the 
machine carrying the working parts is mounted on 
the column G and is free to swivel round it. The 
work is held in a_ parallel quick-acting vice 
and is set square by means of the swivelling 
straight edge A, which is square with the vice jaws 
and springs out of the way when not in use. The file B 
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has a fat face and is carried in the holder C, which is 


| for illustration and description, although the fifth | the overhang of the tool bar is kept constant. The 


eciprocated along a guide D by the geared crank E. | 


Khe file is guided by hand by means of the wooden 
ll F. By turning the ball the counterbalanced 
dy of the machine is raised or lowered on the 
jiumn G to set the file horizontal or at an angle. 

‘his is effected by the spindle M having on its end a 


orm N engaging with a worm wheel O, the teeth of | 
hich also mesh with the rack P, cut at the same | 
| of the machine is quite independent of the other, and | 


The worm serves to lock 


icle as the worm wheel. 
The worm wheel 


ie main bracket at any height. 


is also worthy of particular notice. It is a machine | 
intended for cutting iron or steel round bars up to 
9#in. in diameter. The bar is held stationary in vices, 
and the tool is made to revolve round it. It will | 
either cut a bar in two or cut discs off the end. 

The duplex boring and turning machine shown in | 
Fig. 17 has two separate tables and two independent 
standards mounted on one bed casting. Each half 


when we have described one portion we have de- 


cross-slide is balanced in such a way that it can readily 
be raised or lowered quickly by hand. It is claimed 
for this machine that the effect of taking a rough cut 
with one head is not transmitted to the other, and 
that in this respect it is superior to those machines 
wherein both heads are mounted on the one cross- 
slide. 

Four shaping machines having strokes of 8in., 
12in., 16in., and 20in. are shown on the stand of 
Ormerod Brothers, of Hebden Bridge. Of these 




















runs on the spindle R which also acts as a pivot 
about which the file can be moved in a vertical direc- 
tion. The machine is driven by means of a belt from 
a shaft above and to keep the belt in tension, when 
the machine is raised and lowered a flanged jockey 
pulley H is provided. This also serves as a belt 
shifter in conjunction with the handle K. ‘The pulley 
H i: pressed against the belt by means of a spring. 
In the more recent machines of this type the makers 
fit a treadle arrangement shown in Fig. 13, to enable 
pressure to be put on the file during the cutting 

















Fig. 18-ORMEROD’S 20-INCH SHAPING MACHINE 


roke by means of the operator’s foot. The same 
tirm also exhibits an improved V cramp for securing 
vork on a drilling machine table. This cramp is 
shown in Fig. 16. It can be used either in the position 
indicated or lying down. 

Six machines are being shown by J. Butler and Co., 
* Halifax, namely, a high-speed planing machine, 
\ 12in. slotting machine, a 16in. shaping machine, 
* 10in. centres ‘‘ general purposes”’ lathe, a bar 
cutting-off machine, and a 30in. duplex boring and 
turning machine. Of these tools we select the last 


| instantly. 


Fig. 17 











BUTLER'S DUPLEX BORING AND TURNING MACHINE 


scribed both. Each part is provided with a separate 
driving motion consisting of a fast and loose belt | 
pulley and an eight-speed change gear-box. The two | 
belt-shifting handles are brought out at the front of | 
the bed within the operator’s easy reach. These | 
levers also control the action of a brake arrangement, 
which, when the belt is thrown on to the loose pulley, ; 
comes into action on the table and stops it almost 
A handle whereby a change from single 
to double gear driving may be made is also brought 
out at the front of the bed, and can be operated | 
while the machine is running. 

The feed motion and the reverse motion are obtained 
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tools we illustrate in Fig. 20 a general view of the 
16in. machine, and in Figs. 18 and 19 a general view 
and detailed drawing respectively of the 20in. machine. 

The general design of these machines is the same in 
both cases. Thus the columns—of large proportions 
and strongly ribbed—have the ram guides overhung 
back and front, so as to give an extended bearing 
surface. The ram guides, it will be noticed, are 
square, and not vee-shaped in cross-section, and are 
provided on one side with an adjustable taper strip 
for taking up wear. The rams are driven by a central 
crank motion, which not only gives a quick return, 
but allows the length of the stroke to be altered while 
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Fig. 19—ORMEROD’S 20-INCH SHAPING MACHINE 


by gears which give six different rates of feed. Thg 
tool bars are octagonal, and can be set to an angle 
on the cross-slide carriage. Whether swivelled 
or lying vertical, the bars can be traversed downwards 
by automatic feed. The tool bar carriage can, of 
course, be given a self-acting horizontal feed across | 
the cross-slide. For boring work the whole cross- | 
slide can be fed down the upright by power. This, 
it is claimed, is better for deep work than the practice 
of keeping the cross-slide stationary and feeding down 
the tool bar, for by the methodadopted inthis machine 


the machines are in motion. An index in full view 
of the operator is provided to facilitate the setting of 
the ram for any desired stroke. The work table in 
both machines is bolted to a carriage, which can be 
moved horizontally along a cross-slide. This cross- 
slide is itself carried on a vertical slide formed cn the 
face of the column. In this way the work table can 
be adjusted in both directions or entirely removed 
when a horizontal table bolted to the base becomes 
available in the 20in, machine for the support of the 
work. In both machines the removal of the table 





Vlili—SupPLEMENT 


THE ENGINEER 


Ocr. 18, 1912 








allows work to be bolted to the carriage on the cross- 
slide. When the table is in use an adjustable vertical 
support is arranged to take the weight of the overhang. 
The vices supplied with the machines are of special 
design. They are provided with a swivelling base 
graduated to facilitate setting to an angle and are 
fitted with one fixed jaw and one swivelling jaw. 
For key-seating and similar purposes shafts may be 
passed through the opening between the ram guides 

















Fig. 20—ORMEROD’S 16-INCH SHAPER 


on the columns. The too] heads are arranged to 
swivel on the rams, and, as shown in the drawing, 
can be provided with an automatic tappet feed device 
for vertical or angular feeding of the tool. An auto- 
matie curvilinear feed can also be given to the tool- 
heads. These self-acting feeds operate in either 
direction, and are readily disengaged merely by mov- 
ing a spring plunger lever. 

The machines are driven through a four-stepped 











Fig. 2i—ROLLER STEADY 


belt cone, which is designed to give a geometrical 
progression in the number of strokes made by the ram 
per minute. A wrist plate driven from the cone shaft 
can in the usual way be employed to give an automatic 
horizontal cross-feed to the work table. The gearing 
between the cone shaft and the crank mechanism 
operating the ram is of the double purchase type, 
and in the case of the 20in. machine, back gearing 
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Fig. 22—MILLING MACHINE SPINDLE 


operated by a handle at the rear of the column is 
provided. 

In the 16in. stroke machine the table has a hori- 
zontal traverse of 22in. and a vertical one of 14in. 
The tool-box ean be fed down through 6in., and the 


countershaft running at 250 revolutions per minute 
the number of strokes made by the ram can be varied 
from 12 to 58 per minute in four steps. The horse- 
power required to drive this machine is 2. 

In the case of the 20in. stroke machine the hori- 
zontal and vertical traverses of the table are 25in. 
and 18in. respectively. The vertical feed obtainable 
from the tool-box is 7in., and the table measures 
22in. by 144in. by 16in. At a countershaft speed of 
320 revolutions per minute the ram strokes can be 
varied between 9 and 87 per minute in eight steps. 
The horse-power required is again 2. 

Adequately to describe the machine tools shown 
on the two stands of Alfred Herbert, Limited, Coven- 


nose is tapered externally to carry large face cutte;s 
and is provided with a box clutch for driving t},. 
arbors. When large face cutters are fixed to the out. 
side of the spindle nose they are provided with a dri 
ing tongue which fits the box clutch and are hc! 
back by a draw bolt through the spindle. The spin. 
and its gearing are shown in Fig. 22. It may be not. 
that the two gears upon it are rigidly keyed to 
the idea being to avoid vibration which might res 
from any sliding connection between the spindle a 
the gears. 

The main drive to the spindle is taken throug) 
driving box—Fig. 24—which can be removed bod 
from the machine and which is built up as a separa 

















Fig. 23—A. 


try, would, in a Supplement of this size, exelude us 
from even mentioning the tools exhibited by other 
makers. Fortunately for us, ten of the machines are 
of American manufacture and therefore do not 
properly fall within our present field. Even so the 
difficulty of making a representative selection has 
been great, and we have been through exigency 
of space compelled to neglect many interesting tools 
which we should otherwise have liked to describe. 
Before dealing with the tools which we have chosen 
for description we should say that Messrs. Herbert 
are restricting the work performed by their tools at 
the Exhibition to that kind which is likely to occur 
in the everyday run of the average shop. Sensational 


This is not the least noteworthy feature of their 
exhibit. 

Perhaps the most interesting of all the machines 
on Messrs. Herbert’s stands is the No. 22 single pulley 
horizontal milling machine shown in Fig. 23. This 


high output. The machine has automatic feeds in 
all directions, the longitudinal feed being 42in., the 
cross feed 13}in., and the vertical feed 2lin. The 
column is a dry sand casting in one piece with the 
base, which is lipped all round to form a pan. The 
upper part of the column carries the overhanging arm, 
which is a massive steel bar. A novel feature is the 
clamping of this overhanging arm, which is accom- 
plished from the front of the machine by a projecting 
lever to be seen near the top of the engraving. The 
machine is also stopped and started from the front by 
a similar Jever on the right-hand side of the column. 
In addition to the ordinary arbor support there is a 
massive arm brace which forms an additional bearing 
for the arbor. The function of the arm brace is not 
only to support the arbor but also to tie the knee and 
the overhanging arm together so as to prevent them 
springing away from each other when under heavy 
cuts. ¢ 

The machine is provided with a roller steady, 
shown in Fig. 21, the duty of which is to support long 
arbors in cases where a bush steady cannot be got into 
position on account of the size of the cutters or the 
depth of the cut. A feature of this device is that it 
can be applied or removed without taking the cutters 
off their spindle, and when not required can be swung 
out of the way. It also enables gangs of cutters to 
be supported at the centre and to be removed and 
stored away bodily without disturbing their adjust- 
ment. The spindle is of hardened steel and runs in 
an adjustable conical bearing at the front and an 





table measures 17in. by 12in. by 12in. With the 


adjustable parallel bearing at the back. The spindle 


feats and conjuring tricks are rigorously left alone. | 


machine is designed particularly for heavy work and | 





| 





HERBERT'S HORIZONTAL MILLING MACHINE 


unit. The driving pulley is ]16in. diameter, takes a 
5in. belt, and runs on ball bearings which are mounted 
on a fixed sleeve, thus relieving the shaft of all bel: 
pull. The gears are all of case-hardened steel and 
are lubricated by a force pump carried in the base of 

















Fig. 24—DRIVING BOX DETAILS 


the machine. The driving box has a sight-feed 
arrangement for ensuring that the oil is flowing pro- 
perly. The speed changes are sixteen in number, 
varying from 16-5 to 427, and are all made by means 
of sliding gears, thus avoiding tumbler motions. 
The feeds are driven by the makers’ patented dial 

















. Fig. 25—FEED MOTION DETAILS 


feed motion, which is shown removed from the machine 
in Fig. 25. The pulley on the left runs on ball bearings 
and is driven from the main driving shaft of the 
machine by means of a belt, the resiliency of which is 
found to be of great advantage on heavy work. The 
feeds are eighteen in number, varying from jin. to 
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SOME TOOLS SHOWN BY A. HERBERT, LTD., COVENTRY 




















Figs. 26 and 27—WALLWORK GEAR HOBBING MACHINE 


























Fig. 28--UNIVERSAL CUTTER AND TOOL GRINDER Fig. 29 AUTOMATIC SCREW MACHINE 





























Figs. 30 and 3I-LUMSDEN OSCILLATING TOOL GRINDING MACHINE 
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22hin. per minute. Fig. 25 also shows the feed varying 
dial and hand wheel, the rotation of which to any pre- 
determined position gives the required feed. The 
actual feed changes are made by spring keys which are 
engaged in the required order by means of a cam 
rotated by the dial. The feed box is lubricated by 
the same pump which lubricates the driving box. 


The feed dial is interlocked with the starting lever | 


general view of the machine, with the hob in position, 
and Fig. 27 is a view from the other side showing 
a spiral gear mounted on the machine with the cutting 
operations just completed. The machine will generate 
spur, worm or spiral gears. 

The bed is of box pattern, cast in one piece and well 
ribbed internally, with provision for catching oil 
and cuttings. The slides are wide and have square 

















Fig. 32—HERBERT’S UNIVERSAL GRINDING MACHINE 


so that the feed cannot be changed when the machine 
is on heavy cuts. The transmission from the feed 
box to the knee is made by means of splined shafts 
and bevel gears. The feed is engaged and disengaged 
when the machine is running by a rising and falling 
worm controlled from a lever at the front of the table. 
As indicating the strength and rigidity of the feed 
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Fig. 33-TOOL HOLDER, LUMSDEN GRINDER 


motion, the longitudinal nut and its driving gear— 
Fig. 35—may be noted. The nut is adjustable for wear 
and has a total length of more than nine diameters 
of the serew. The spur gear is of high tensile steel. 
It will be seen from the same engraving that the table 
slides are provided with automatic lubrication by 
rollers, similar to those used on planing machines. 
Svphon lubricators are also provided so as automatic- 
ally to lubricate the cross slide. Both these slides 
are lubricated from within, the outward wash of oil 
tending to keep them free from grit. 

A novel feature in the operation of the machine is 
the lever in front of the knee for clamping the vertical 
slide. The clamping is accomplished by the move- 
ment of a taper gib endwise by means of a rack and 
a pinion shaft extended tothe front of the knee. 
The clamping takes place along the whole length of 
the slide. Other novelties on the machine may be 
fonnd in the fact that every operating lever is made 
of steel and that every feed motion has a safety stop 
to prevent a jamb at the end of its movement. The 
longitudinal feed stops have a micrometer arrange 
ment for accurate setting, as shown in Fig. 36. The 
cross slide has a narrow guide which can be clearly seen 
in Fig. 35. The fact that the quickest feed of the 
machine is as high as 22}in. per minute enables this 


feed to be used as a quick-power motion for elevating | 
the knee and for returning the table at the end of the | 


cut while the work is being unclamped and the next 
piece set in place. 

The second tool on Messrs. Herbert’s 
which we will deal with is the patented gear hobbing 
machine, illustrated in Figs. 26 and 27. This hobber, 
we may remark, is manufactured by Henry Wallwork 
and Co., Limited, of Manchester Fig. 26 gives a 





stands | 


| motion being brought into action by means of a lever 


edges. The vertical head is attached to the bed by 
turned and fitted bolts. The work table has a large 
annular bearing, and a tail bearing fitted with lock 
nuts to prevent any lifting tendency. The driving 
worm is of steel, hardened and ground, and is pro- 
vided with ball thrust bearings. The work arbors 
have taper ends which fit into the table, and are 


operating a friction clutch. A scale on the vertic»| 
head enables the operator to return the saddle t,, 
any required position without measurement. T}): 
drive to the hob is made by means of machine-cu: 
helical gears—no bevel gears being employed. | 

gears are enclosed and run in oil. The nuts for t] 

feed screws are of phosphor bronze and are adjustab 

for wear. As regards the feeds, the main drivin 

shaft is connected to two worm reduction geai 

and from the slow speed shaft power is taken to th 
vertical screw which traverses the hob by chan 

wheels. These wheels enable any desired feed to | 

obtained for cutting spur, spiral or worm gea 

All motions are controlled from onesideof the machin 

the levers being within easy reach of the operat: 

without his moving from his working position. A 

gearing is protected from dirt or injury. 

The Wallwork gear hobber is claimed to diff 
from all other hobbers in its arrangement for cutti: 
spiral gears, as no differential motion is used for pr 
ducing the spiral cut. On the Wallwork machi: 
this is attained by change gears, the proportic 
between the gears for feeding the hob down and tho 
for rotating the table being such as virtually to gi, 
the hob an angular path relatively to the whe 
Fig. 26 shows the machine with a cone pulley driv: 
but the example at the Exhibition is driven dire: 
by a motor through the medium of a gear box. 

The following are the leading dimensions, &c., « 
the machine :— 


Maximum diameter of gear cut . 48in. 
width of gear cut ceca; © eteiey ase> Se 


diametral pitch in steel ..  ..  .. fin. 
distance from centre of hob spindle 
to centre of work arbor . . 4hin. 


2in., 1 gin., Ifin 
2}in., 2in., lgin., Lis 
300-610 


Diameters of cutter arbors .. 
Diameters of work arbors 
Revolutions per minute 


The third tool exhibited by Messrs. Herbert which 
we have chosen for illustration is their No. 4 universa! 
cutter and tool grinding machine. 

This machine—see Fig. 28—is suitable for grinding 
eutters up to 10in. diameter by 27in. long, without 
the use of raising blocks, but if such raising blocks 
be employed cutters 15in. diameter or even larger 
could be admitted if neeessary. The novel features 
of the machine are its universal nature and the fact 
that the machine can be used with water—an unusual 
circumstance on cutter grinding machines. It is 
intended for general tool-room use, and it is claimed 
that it will do almost any variety of circular or face 






































“Tue Encineer™ 


secured by a draw bolt, which passes through the 
table and is easily accessible through an opening in 
the side of the bed. A steady is provided for support- 
ing the outer end of the arbor when the machine is 
cutting a gang of gears. This stay is arranged to | 
be readily swung out of the way when not required. | 
Both the vertical feed to the hob and the horizontal | 
feed to the table have automatic trips. The table 











Fig. 35—LONGITUDINAL NUT 


saddle has a long bearing on the bed, with a narrow 
guide fitted with taper gibs, and can be locked in 
position when required by conveniently placed 
handles. The hob saddle has a long bearing on the 
vertical head, with a narrow guide and adjustable 
taper gib. 

After®* the gear has been hobhed, the hob saddle 
is returned to its starting position by power, the power 
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Fig. 34—JONES AND SHIPMAN’S. MILLING MACHINE 


grinding work. It can be used for saw sharpening, 
grinding reamers, hobs, counterbores, form tools 
and gauges. as well as for all kinds of milling cutters. 

The table of the machine is arranged to be swung 
round the column, so that it can be presented either 
parallel to the spindle or at any intermediate angle 
up to 90 deg., thus enabling wheels to be used grind- 
ing either on the side or on the face. For grinding 
milling cutters the use of a cup wheel is preferred on 
but there 
are, of course, some jobs which necessitate the use of 
a disc wheel. Another unusual feature of the machine 
is the fact that both the longitudinal and transverse 
motions are provided with quick and slow movements, 
so as to permit either one to be used for quick travers- 
ing, while the other is used with fine adjustment for 


| putting on the cut. 


The top table swivels to various angles for grind- 
ing tapers, and is graduated for degrees of taper and 
fractions of an inch taper per foot of length. A 
small high-speed attachment is provided for internal 
work and for fine grinding of small cutters. Fig. 32 
shows the machine set up for grinding a wide machine- 
relieved cutter by what is believed to be an entirely 
new method, which has been patented. The cutter 
is mounted on an arbor, and is being ground on the 
faces of the teeth with a saucer wheel. The novelty 
lies in the method used for indexing the cutter. It 
will be seen from the engraving that the face to be 
ground is turned away from the operator, the concave 
side of the wheel being outwards. The spiral machined 
surface of the tooth being ground is situated against 
a small finger which bears on the spiral surface and 
not in the notches, as in the older practice. The 
effect of this method of indexing is that the face 
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eround bears a constant relationship to the spiral 
of ‘he machine-relief, thus ensuring that every tooth 
of (10 cutter shall do its proper share of the work, 
even if the spaces of the notches should be unequal 
even if the cutter should have gone slightly out 
uth in the hardening process. Screw adjustment 

vided to the finger to enable its position from 


or 
of 
is | 


the entre to be slightly changed for putting on the 
cut, : 4s me : 

The machine shown in Fig. 29 is Messrs. Herbert’s 
No. |3 automatic screw machine. This machine will 


admit bars up to 3in. diameter and will produce work 
ip to a maximum length of 8in. Fig. 37 is a rear 
view of the self-selecting feed motion with the cover 
removed to show the change feed gears. 

It will be seen in the illustration that the head of 
the machine is of box form. The spindle is driven 
by «© back shaft which is provided with reversible 





mounted on ball bearings. This machine is mainly 
intended for roughing out tools from’ straight bar 
section or from forgings between Zin. and I }in. square. 
In Fig. 31 an inserted tooth cutter is shown supported 
in the tool holder. 

On the stands of A. A. Jones and Shipman, Limited, 


machine are shown in the general view of. the 
machine, and consist of a disc provided at the extreme 
right-hand end of the machine. This dise carries 
adjustable dogs, each of which has seven tapped holes 
in it; each dog is provided with a threaded pin 
which can be screwed into any one of the seven holes. 
As the dise rotates the screwed pin passes between | of Leicester—our readers are perhaps more familiar 
the curved jaws of the change-speed lever, which is | with the name of this firm in its old form, Jones, 
thus set into the position corresponding to the feed | Pollard and Shipman—the exhibits are principally 
required. By changing the pin for any tool from one | drilling machines. Among the more interesting of 
hole to another the feed for that particular tool can | their tools are the machines shown in Figs. 34, 38 and 39. 
be changed as desired without affecting the feed of | In Fig. 38 there is illustrated a 24in. machine 
the other tools. The use of this device not only | specially designed for drilling holes from }in. to 14in. 
dispenses with the necessity for changing the cams, | diameter at as high rates of speed and feed as possible. 
but is claimed to render the machine very much more | In every detail, it is claimed, full attention has been 
adaptable to varying work and to varying material | given to questions of strength, so as to obtain a 
than is the case with the older types of machines.| machine capable of withstanding the stresses 
The pulley shown in Fig. 37 controls the constant | engendered by extreme speeds and. feeds. For this 
speed idle movements of the machine. The feed is | reason the column, for instance, has been made of 
driven from the spindle and not from this pulley. | a heavy box section, as this form, it is said, has 

The last tool on Messrs. Herbert’s stands which we | been proven to be the best for the class of work in 
will deal with is the Lumsden oscillating tool grinder, | view. The machine is driven by a pair of four- 


shown in Fig. 30. This machine is made by the | stepped belt cones giving speeds at the spindle of 
Lumsden Machine Company, Limited, of Gateshead- | 250, 400, 625, and 100 revolutions per minute. 





The 
on-Tyne. It is claimed that its design gives the | spindle, it will be noticed, is balanced by a weight 
necessary precision and facility in reproducing cutting | attached to it by a chain and moving inside the hollow 
angles on tools with the minimum of skill and fatigue | column. A quick hand traverse is arranged, as usual, 
on the part of the operator. The chief feature of the | for the spindle. The power feed is taken off the 
machine lies in the fact that instead of the operator | spindle close below the driving bevels, and is passed 
having to oscillate the tool backwards and forwards | through a change-speed gear-box on to a werm and 
past a dise grinding wheel, the grinding wheel itself | worm wheel, which operate in conjunction with a 
is mounted on an oscillating frame. Faster oscilla- | rack on the spindle sleeve. It will be noted that the 
tions are thus made than is possible by hand, and in| hand traverse gear can be disconnected when the 








Fig. 36—MICROMETER FEED STOPS 

| 

driving pulleys. The belt shifting motion is arranged | 
so that only one belt is moved at a time and the belts | 
are locked into position after having been moved. | 
The chuck is of the draw-back type and the bar feed | 
is arranged so that the feed can be adjusted without | 
altering the cams. This is done by the two locknuts | 
which can be seen at the rear end of the feed tube. | 
The cam controlling the slide which operates the feed | 
moves between a fixed collar on the feed tube and the | 
two locknuts just mentioned, and by adjusting the | 
locknuts the amount of play or idle motion of the slide | 
between them and the collar can be varied. When | 
the idle motion is zero the maximum movement of | 
the tube is effected, and vice versd. There are twelve 
spindle speeds suitable for turning, and for each of | 
these a selection of three relatively slower speeds is | 
provided for screwing, thus enabling the machine to | 
be used efficiently on work in which the diameter of 
the screwed part is different to the maximum diameter | 
of the piece. 
The capstan is square with flat faces for the attach- | 




















Fig. 37—SELF-SELECTING FEED GEARS 


ment of large tools, and is provided with an overhead 
Support to prevent it from moving under the pressure 
of the cut. It is also fitted with a shock absorber to 
relieve the index bolt of any undue shock. The 
cross slide has tools at the front and back and is pro- 
vided with dead stops to enable accurate forming to 
be done. The cams governing the movement of the 
cross slide are adjustable to any position round the 
disc. The leading feature of the machine is 
undoubtedly the self-selecting feed motion, the use of 
Whick enables the machine to be easily changed over 
from one job to another, and when at work on any 
job to be tuned up so as to give the maximum output 
consistent with the durability of the tools. This is 
accomplished by the provision of a change-feed box 
arranged with seven feeds, any one of which can be 
“itomatically “ switched on” to suit the tool which 
at the moment is cutting. The feed box contains 
hardened steel gears running in an oil bath, and the 
change from one feed to another is made by moving 
® spring key endwise from gear to gear by means of 
sliding shaft, the projecting end of which can be 
seen in Fig. 37. The means by which the change of 
teed is accomplished during the operation of the 





consequence tools, it is claimed, can be ground more | power feed is in action, and that with both out of gear 
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. Fig. 38—JONES AND SHIPMAN’S 24-INCH HIGH SPEED DRILLING MACHINE 


a fine hand feed can be given to the spindle. A stop 
on the spindle sleeve is arranged to work with a lever 
and clutch, and so to interrupt the power feed at a 
predetermined point. The table is supported by a 
central telescopic screw, which also comes into action 
when it is desired to alter the level of the table. 
The machine is provided with ball bearings throughout 
and is fitted with a power driven suds pump. The 
working surface of the table measures 20in. by 30in.., 
the vertical adjustment being 16in. The maximum 
height admitted between the spindle nose and the 
table is 22in., while the total feed provided for the 
spindle is 12in. The feeds arranged for are lin. 
in 33, 55, and 100 revolutions. The makers claim 
that the machine is capable of drilling ?in. holes at a 
speed of 1000 revolutions per minute and with a 
penetration speed of 30in. deep per minute. At 
625 revolutions per minute lin. holes can be drilied 
with a penetration speed of 19in. per minute, while 
at 400 revolutions per minute the penetration speed 
for l}in. holes is 12in. per minute. These figures 
are, of course, the arithmetical results arrived at 
by dividing the speeds named by the fastest feed 
provided, namely, 33 revolutions per inch. 

Another 24in. drill exhibited by the same firm 
follows much the same general design as the fore- 
going. It is, however, distinguished by its provision 
with back gearing on the upper pulley cone shaft. 
In this machine the speeds are eight in number, 
being 16, 26, 40, and 64 revolutions per minute 
with the back gear in action, and 100, 160, 250, and 
400 without the back gear. A four-geared feed 
arrangement is provided giving feeds of lin. in 32, 
57, 82, and 128 revolutions of the spindle. 

Two other tools exhibited by this firm are shown in 


quickly and more continuously than on the old type 
of machine. 

The grinding wheel is cup-shaped and the tools are 
presented to the face of the wheel in such a way that 
straight surfaces are ground. The grinding wheel 
has a variable stroke which can be altered while the 
machine is in motion. The tool holder—see Fig. 33— 
is specially designed to take all standard sections of 
tools without packing or requiring the use of spanners. 
For facilitating the grinding of more than one tool of 
the same kind all the movements of the tool holder 
are fitted with adjustable stops in addition to the 
fixed stops provided for standard angles. The noses 
of radius tools can be ground at one setting with the 
grinding of the other surfaces. Off-set tools can also 
be ground by means of the set-over motion of the tool 
holder 

The machine consists of a heavy bed-plate, part of 
which forms a settling tank for water. Mounted on 
trunnions on the bed is a strong swinging frame which 
carries the conical cup wheel. A gear box with a 
dise crank is mounted on the bed-plate and imparts 
the oscillating motion to the swinging frame through 
a spring cushioned connecting-rod. Sixty and one 
hundred oscillations per minute are given to the 
wheel. 

The tool holder—Fig. 33—consists of a collet 
operated by means of a star wheel through toggle 
levers. It is mounted so as to rotate round its own 
axis. It swings backwards and forwards to give the 
clearance angles to the tool and rotates round a 
vertical axis for grinding round-nosed tools. It also 
has motion in two directions at right angles to each 
other for putting on the cut. The grinding wheel 
spindle, the countershaft, and the loose pulley are | 
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Figs.34and 39. The first of theseisa planer type milling 
machine specially designed for dealing with lengthy 
jobs. The machine is driven by a three-stepped 
belt cone. From the cone shaft power is taken 
through bevels and a 3 to 1 reduction gearing to the 
cutter spindle. The saddle carrying the cutter has a 
vertical adjustment of 8in., and is fitted with a micro- 
meter for accurate setting. With the countershaft 
running at 125 revolutions per minute the cutter 
speeds are 75, 125, and 180 revolutions per minute. 
The table has an automatic traverse of 30in., and is 
formed with three longitudinal grooves on its surface 
for the reception of spindles, shafts, arbors, &c., 
which can thus be milled in gangs. The feed to the 
table is taken through bevels from the pulley: shaft 
on to a long shaft journaled against the front side of 
the bed. From this shaft power is taken through 
worm and worm wheel to a three-speed gear-box | 
at the right of the bed, and thence through bevels 
to the leading screw. With any one of the three 
spindle speeds there are thus three rates of feed 
for the table. These are lin. per 18, 33, and 59 
revolutions of the cutter. The working surface of 
the table measures 30in. by 8}in. A pump and suds 
tank are provided. 

The hack saw by the same firm shown in Fig. 39 
is designed for cutting stock up to 10in. square. 
It is driven from a 9in. belt pulley, the transmission 
passing thereafter through a clutch and a 3 to 1 
reduction gearing and on to a crank shaft. From 
the crank power is taken by way of a slotted plate 
and connecting-rod to the reciprocating frame carrying 
the saw blade. This frame is arranged to pivot round 
the crank shaft, and on the back stroke is elevated 
slightly, so as to relieve the saw teeth, by the action 
of a cam on the crank shaft. An automatic stop is 
arranged for interrupting the action of the machine 
at the conclusion of cutting. A rotary suds pump 
is provided to work in conjunction with a suds tank 
formed within the cast iron bed of the machine. 
The stroke of the saw is 5}in., and blades from 14in. 
to 17in.!long ean be used in the frame. 


To Start 


To Stop 










Cam To operate Relieving 
Motion To Saw. 


Top of Table 
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Fig. 39-JONES AND SHIPMAN’S HACK SAW 


Among the numerous machines exhibited on the 
stands of Greenwood and Batley, Limited, of Leeds, 
a conspicuous feature is the 12in. by 72in. cylindrical 
grinder, illustrated in Fig. 41. Inithis machine the 
work is driven by a constant speed pulley through a 
ten-speed gear box. The last drive in the gear box 
is taken through helical gears, thus, it is claimed, 
securing smoothness in running. In the loose head- 
stock the most notable feature is the provision of a 
a spring balance, which takes up any expansion of 
the work which may arise from its becoming heated 
during grinding operations. 

A cross section of the grinding head is given in 
Fig. 40. The parallel gun-metal bearings of the grind- 
ing wheel spindle have a taper adjustment, and, 
being connected to the wheel slide by ball and socket 
joints, are self-aligning. As usual, the grinding wheel 
is driven by belt from a long drum on the counter- 
shaft. This countershaft is driven by a three-stepped 
belt cone, so that the wheel may be run at its most 
efficient speed. both when new and after wear has 
taken place. To keep the driving belt in proper 
tension independently of the cross movement of the 
wheel slide, an automatic belt tightening device is 
provided. The cross adjustment of the grinding 
wheel slide is controlled from the inclined hand 
wheel A, Fig. 41. This wheel operates the slide through 
worm gearing, and a steel rack and pinion. At the 
rear of the machine a weight is suspended from 
the end of the rack so as to take up any back lash in 
the operating gear and to ensure a very sensitive 
cross adjustment for the wheel slide. The grinding | 
wheel is almost completely encased by a cast iron | 
cover which can be easily adjusted to the diameter of 
the wheel. 


The automatic cross feed of the wheel slide is 
controlled from the inclined handle A, Fig. 41, a 
larger view of which is given in Fig. 42. The desired 


to withdraw the wheel slide preparatory to the re. 
moval of the work. In addition to the quick hind 
adjustment and automatic feed, a fine hand micro. 


rate of feed is instantly obtained by simply setting | meter feed, with a dead stop, is provided. 


a pawl on the feed dial. The feed can be varied | 


The table carrying the work heads can be swive!|'o 














Fig. 41-GREENWOOD AND BATLEY'’S CYLINDRICAL GRINDING MACHINE 


from 0-00025in. to 0-005in., and can be made to 
operate at either or both points of reversal of the 
grinding wheel’s motion. It is claimed as a feature 
of the machine that during the time when the auto- 
matic feed is being put on the wheel carriage is steady, 
and that the formation of the work with tapered ends 


Cover Enclosing 

















relatively to the bed of the machine to permit of 
taper grinding being done. This swivelling move- 
ment is effected by a screw adjustment, and suitable 
scales and clamping devices are provided. ‘The 
grinding wheel carriage can be automatically traversed 
along the bed at thirty-four different speeds, any one 
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is impossible. An automatic feed trip 
for the cross motion to facilitate the 
repetition jobs. 
Fig. 42, which can be set to a graduated index, each 
division of which corresponds to the reduction of 





Fig. 42--FEED CONTROL DIAL 


the diameter of the work by a thousandth of an inch. 
A fine screw adjustment on the stop permits of its 
position being altered to compensate for the wearing 
down of the grinding whee]. The stop can be hinged 
out of the way when the hand wheel is being used 


Fig. 40—GRINDING HEAD, GREENWOOD AND BATLEY 


is provided | of which is available with any one of the ten speeds 
grinding of |for the work. The carriage traverse is obtained 
This trip consists of a stop B, | through a two-stepped driving cone and a seventeen- 


speed change box of the friction type. The friction 
driving dises have phosphor bronze bearings, which 
when filled with graphite lubricant are claimed to 


| be able to run for a considerable time without requir- 


ing attention. The change of speed of traverse is 
controlled from the handle C, Fig 41. A quick hand 
traverse can be given to the carriage from the wheel 
D, which can be disengaged or engaged as desired. 
The traverse of the carriage can be automatically 
reversed at any point by adjustable dogs. These 
dogs have both a quick and a fine screw adjustment, 


| the latter being of use when accurate grinding up to 


a shoulder has to be done. When it is required to 
remove or gauge the work the carriage can be run 
beyond the points of reversal simply by lifting a 
latch out of the path of the dogs. The carriage 
then will run past the end of the work, but will 


| stop automatically before it reaches the loose head- 


stock. 

A variable tarry motion is arranged automatically 
to retard the traverse of the carriage at both points 
of reversal. This device can be adjusted from the 
working position so as to give a period of rest to the 


| traverse of the carriage equal to the time taken by 
| the work to make one complete revolution whateve! 


|eross feed of the wheel is put on. 


It is during this tarry that the 
The makers 
emphasise the fact that machines which have no pro- 
vision for delaying the traverse of the carriage at 
the point of reversal or which lack the means for 
making the length of tarry adjustable to the work 
speed either produce work tapered at the ends 0 


its speed may be. 
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. too much time when running at high speeds. 
, water supply is obtained from a centrifugal 
and is directed on to the work through an 


Ww 


pur 5 
adivstable nozzle. C 
its centres lengths up to 6ft., and requires 15 horse- 
power to drive it. Its approximate weight is 4} tons. 
(jyeenwood and Batley, Limited, also exhibit 
shaping machines, a planing machine, a hori- 


thre: 2 : vane A 
gonial boring machine, a horizontal milling machine, 
a bevel wheel shaper and a friction geared lathe. 


On the stand of Vickers Limited, a selection of the 
. well-known vanadium twisted drills, patented 


firm x 
drill -ockets and adjustable reamers is shown. The 
desivns of these items are probably thoroughly 


This machine will admit between | 


automatic trip motion, and is fitted with a safety | plate heights up to 5ft. 4in. and down to lft. 10in. 
stop for preventing over-traversing. The vertical| can be accommodated. The vertical power adjust- 
range of the spindle is again 15in. The feeds are 6 in| ment of the head extends through 3ft. 6in. The 
number, the coarsest being 30 cuts per inch and the| spindle has a maximum speed of 350 revolutions per 
finest 100 cuts per inch. The feed gears can be| minute and a minimum of 32. The machine weighs 
operated while the machine is running. For tapping approximately 65 ewts. As. 

and studding a reversing motion is provided, which | Among the several machine tools exhibited by the 
is controlled from a patented lever motion peroneal Selson Engineering Company, Limited, of Queen 
to the head. The same lever controls the starting | Victoria-street, E.C., the 84in. centres high-speed 
and stopping of the spindle, and also the vertical | lathe shown in Fig. 45 is one of the most interesting. 
adjustment of the head by power. There is no radial | This tool is of a new design, and, with some slight 








adjustment of the head arranged for, as such an addi- | modifications, is also being made in larger sizes. 
tional motion is claimed to interfere with the rigidity | 
of the machine. 


The bed is composed of three separate castings, 
The standard carrying the head and | namely, the shear casting and two stools, one at each 


























Fig. 43—ASQUITH’S GIRDER RADIAL DRILLER 


familiar to our readers, and need not be dealt with; the table is in one piece from its top to its base- 
| There is no internal pillar, such as is sometimes found 


here. 


Messrs. Vickers also show some interesting machines | in similar machines. 
| table can be swung round the pillar by a patented | 


made by William Asquith, Limited, of Halifax. 


These include the girder radial drilling machine | 
shown in Fig. 43, and the vertical drilling machine | 


shown in Fig. 44. 

The high speed central thrust girder radial drilling 
machine shown in Fig. 43 is intended for bolting 
to a concrete or other foundation. 


| quick adjustment. 
| beneath the centre of the circular table. 


The arm is of | 


novel form, and is designed to give a perfectly central | 


thrust on the spindle. 


spindle carriage. From the 
to the nose of the spindle a height of 4ft. 5in. can be 
admitted. At its maximum radius the spindle is 
6ft. from the centre line of the column, the minimum 
radius being lft. 74in. The spindle has a total down- 
ward feed of 15in. 

The slide carrying the spindle is provided with a 
quick hand traverse along the arm, and can be securely 
locked in any position. The high carbon 


driving section, with an increase in this diameter 
where it bears within its sleeve. It has a quick 
hand traverse, which can be quickly put out of action 
and either of two self-acting feeds put into gear. 
The spindle can be stopped or started by a control 
on the slide. The thrust developed when it is at 
work is taken by an improved form of ball bearings. 
The arm can be quickly rotated on a patented arrange 
ment of ball and roller bearings. It is locked to the 
pillar in any position by a patented device controlled 
from the spindle slide. This latter fact is claimed to 
Save much time, since, as often happens, large girders 
or plates may be interposed between the workman 
and the usual position of the lock on the pillar. 

The machine is driven by a 7} brake horse-power 
motor mounted as shown in the engraving on the arm. 
Ph s motor drives the spindle through a 2 to 1 reduc- 
tion. Tt has a constant output at any speed, and with 
its shunt regulation gives spindle speeds ranging 
Irom 225 up to 450 revolutions per minute. 

The vertical drilling machine shown in Fig. 44 
differs from the example at Olympia only in the fact 
ol its drive being by belt and gear-box instead of by a 
variable-speed motor. The design of its spindle 
resembles generally that of the machine already 
described. We may note, however, that it has an 





It is well ribbed, and is formed | 
with large bearing surfaces on its lower face for the | 
concrete foundation | 


steel] 
Spindle is balanced, and is of 2in. diameter at the | 








Fig. 44—ASQUITH’S VERTICAL DRILLING MACHINE 


end. A gap 13}in. by 6}in. is formed in the shear 
casting just in front of the face plate. A small hollow 
block 7?in. long can be bolted into the gap so as to 
continue the shears by that length towards the head- 
stock. The front shear is formed with a groove 
1gin. wide and fin. deep running its whole length. 
A guide strip on the tool saddle fits into this recess, 
and eliminates any tendency of the saddle to crosswind. 


The arm carrying the circular 


motion comprising a large hand wheel, a worm, and a 
worm wheel. This motion gives both a fine and a 
A support for the arm is provided | 
This latter 





— ‘a 














Fig. 45—SELSON 8}-INCH HIGH SPEED LATHE 


has a hand wheel, worm, and worm wheel arrange-| The machine is driven by a three-stepped belt cone. 
ment, whereby it may be rotated in its bearing on the | Double back gearing is employed in the usual way. 
arm. The arm and its table can be swung quickly | The face plate spindle has a diameter of 3}in., reduced 
out of the way when it is desired to secure large | to 3}in. in the front bearing and increased to 4}in. 
objects to the base plate. This base plate has a bear- | in the rear bearing. The spindle is bored out to a 
ing in it for receiving a boring bar steady. | diameter of 2}in. for its whole length. The spindle 

The machine will admit work up to a diameter of | bearings are of phosphor bronze, and are provided 
48in. The maximum height admitted on the circular | with oiling rings, while sight feeds on the front of the 
table is 3ft. and the minimum zero. On the base! headstock indicate the quantity of oil in the wells 
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End thrust on the spindle is 


beneath the bearings. 
With a two-speed 


taken by a Hoffmann bearirg. 


countershaft running at 111 and 234 revolutions per 
minute the spindle can be given speeds varying from 
4 to 300 revolutions per minute in 18 equal steps. 

The feed motion originates in a small pinion on the 
A reversing train and change 


face plate spindle. 


through the hand wheel. The full bearing surface 
is thus made use of no matter how far out the spindle 
may be wound. 

This machine will admit lengths up to 4ft. lin. 
| between its centres, and will in this fashion swing 
jobs up to 12}in. in diameter over the saddle. 
At the gap its capacity reaches up to diameters 
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Fig. 46—SADDLE APRON OF SELSON LATHE 


wheels thence conduct the transmission to a change- 
speed gear-box on the front of the bed. 
controls the motion both of the leading screw and of 
the sliding and surfacing feed shaft. With any given 
arrangement of change wheels in use the gear-box 
permits of three different speeds being given to the 


sliding and surfacing shaft or allows three different | 
By these means any | 


pitches of thread to be cut. 
Whitworth or gas thread from 28 to 2 per inch can be 
cut or an equivalent sliding and surfacing feed put into 
action. 


threads are being cut. 


In Fig. 46 the details of the saddle apron are shown. | 


From this it will be gathered that-power is taken from 
the leading screw A through an expanding nut B, 
which is opened and closed by a handle C on the front 
of the apron. 


the apron. 
attached a worm G. 


bracket H swinging on the keywayed shaft D. By 
dropping this bracket downwards round the shaft D 
the operator disengages the worm G from a worm 
wheel J, and so interrupts the sliding and surfacing 
feed. The dropping of the bracket is effected by 
moving the handle K to the léft and allowing it to fall. 
The first part of this action causes a spring-controlled 
sliding shaft L mounted on the body of the apron to 
move over to the left. Two bearing pieces M on this 
shaft have previously been engaging beneath two 
companion bearing pieces N on the bracket H. They 
are now, however, taken out of engagement and the 
bracket deprived of their support falls down until the 
bearing pieces N rest on the shaft L. The engagement 
of the worm G with the worm wheel J is, of course, 
brought about merely by lifting the handle K and 
allowing the shaft L to spring over to the right. 
To prevent the sliding and surfacing feed from being 
put into gear while the leading screw is in action, or 
vice versa, the shaft of the handle C carries a sector 
piece P, which operates with a spring-controlled 
trigger Q. This trigger rests on the edge of the 
bracket H and prevents the handle C from being 
depressed so long as the bracket is in its highest 
position or prevents the handle K from being raised 
so long as the handle C is in its lowest position. 

From the worm wheel J the sliding feed is taken by 
way of the pinion R through the gear S to the rack 
pinion T. The pinion R is slidable along its shaft, 
and when it is placed in its mid-position it allows 
a hand traverse to be given to the saddle from the 
shaft U. With the pinion R pressed right back 
the gear V is brought into motion, and from the pinions 
W, X the transverse power feed is then taken. 

The details of the saddle and rests follow much the 
usual course, and require no special description. 
The loose headstock is of strong construction, and can 
be set over for taper turning. It may be noticed that 


the spindle is screwed at its rear and passes right 


This gear-box | 


From the keywayed shaft D the sliding | 
and surfacing feed is taken by a pinion E sliding with | 
This pinion is in mesh with another F | 
carried on a short countershaft, to which there is also | 
The shaft on which the pinion | 
F and worm G are situated is journaled in a cast iron | 


| of 


30in. Its approximate weight is 44 ecwts. 
| Among the other tools being shown by the Selson 
| Engineering Company, Limited, we note the 25in. 
shaping machine shown in Fig. 47, the 25in. shaping 
| machine shown in Fig. 48, and the 6ft. central thrust 
| radial drilling machine shown in Fig. 49. 

The first-named machine—Fig. 47—is an example 


The leading screw has ball thrust bearings | 
at both ends, so as to reduce friction when, say, coarse | 


| 
belt cone, the shaft of which is carried in three 


bearings, two in the main frame and one in a bracl<et 
| which takes the overhang stress. Inside the im. in 
frame the pulley shaft carries two sliding gesrs. 
the position of which is controlled by a handle 
brought out at the side of the machine well ¢)-ay 
of the driving belt. Either of the gears mentico: +d 
can be slid into mesh with a corresponding gear 0), a 
countershaft journaled between the walls of the niin 
frame. From this shaft power is transmitted jy 
| pinion and gear wheel on to the crank wheel A, 
On this wheel a crank pin B is provided, which in 
at its free end fits within a block sliding in a rev oss 
| formed on the side of a rocker arm C. This rocker 
| arm is pivoted at its lower end to the main fraie, 
Its reciprocating movement is communicated to : je 
| ram by a short link D. To alter the length of sti ike 
of the ram the excentricity of the crank pin B on (he 
| wheel A is varied. This variation is effected by m: sng 
| of a crank handle attached to the end of the shat: F, 
The movement of this shaft is transmitted throvch 
bevels and a screw to a block sliding within suits ile 
guides on the face of the wheel A. The block 1).on- 
tioned carries the pin B. An index arm F is provided 
to work in conjunction with this mechanism. A scule 
graduated in inches enables the pointer F to be set 
ior any length of stroke within the capacity of the 
machine. The fact that this scale is stationary and 
that the ram stroke can be altered in length whether 
the machine is running or at rest is worthy of notice. 

The tool head is arranged to swivel through a com. 
plete circle, and is graduated to degrees. In addition 
to this, the flapper box can also be swivelled so as to 
give the proper rake to the tool. In the machine 
exhibited the hand feed on the tool head is commiuni- 
cated by a hand wheel lying at an acute angle over the 
front of the slide and connected to the vertical screw 
by bevels. To alter the position of the stroke as 
distinct from its length, the end of the link D is con- 
nected to a block sliding horizontally within the ram 
on guides. Sliding movement is communicated to this 
block by means of the hand wheel G and the pinion 
and 1ack H. A locking lever and plate working in 
conjunction with a serrated part on the top of the ram 
' casting hold the sliding block in place when once it has 
been set. It is claimed that slip cannot occur under 
even the heaviest of cuts. 

The work table is tee-slotted on the top and on 
both sides, and is supported on a carriage, which, 
either by hand or by power, can be moved across the 
horizontal cross-slide. The power feed is commu- 
nicated by ratchet in the usual way, and originates in a 
pair of pinions mounted within a box on the end of 
the shaft carrying the gear A. It may be noticed 
that instead of a telescopic shaft connecting the wrist 























Cross Section of Ram 












































eae = = ae 
t 1 
AB a 
| ‘ Hi i iT 
—— == f= 
yap 
Witip tt 
i! re 
=x ' nyt 
‘ win bt 
E Ly 
Ea i 
Ht 
' — T 
! | 
1 
Vy dD. 
(e) ! =i. Ii. In. =. I. I=. 
_ + 
= t cai 0-4 —oEh;- 0 ? ° 





A 
H 
! 




















JF a 

| 
TT We ee 
ee eS 
, De ue ei } 
HW HTP Ob ON. j 4 
+ Hl pL ° \ 

| ‘ 























j 











“Tne Encinecer”™ 


Fig. 47—THE SELSON 25-INCH 


of the firm’s standard type of shaper. The main 
frame of this machine is a box casting bolted to a 
trough-shaped base plate, which extends well to the 
front to give steadiness. The ram—see the cross- 
section in Fig. 47—is arch-shaped, and is provided 
with square guiding edges. The guides on the main 
frame are adjustable for wear, and are fitted with felt 
wipers so that they may be kept clean and free from 
cuttings. The machine is driven from a four-stepped 


Swain Sco 


STANDARD SHAPING MACHINE 


plate with the ratchet wheel the makers unite the box 
| carrying the feed pinions with a point on the vertical 
| table slide by a link. The pinion box can rotate on a 
| suitable bearing, and is thus kept in proper alignme::t 
| with the ratchet wheel whatever may be the heigit 
| of the vertical slide. 
|is operated by hand through a crank handle, bevels, 

and vertical screw. 


| ° . ° . ° 
This machine has a maximum distance of 19in. 


The vertical slide, we may acl, 
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between the top of the table and the underside of 
The minimum value of this distance is 4in. 


e ram. 
. table top measures 2lin. by 14}in., and its sides 
17iin. The automatic traverse of the table amounts 
to 3l4in., while the vertical movement of the tool 
slide is 9in. The vertical traverse of the table is 15in. 


The stroke can be varied from 3in. to 25in. in length, 


and for each such length of stroke there are eight 


readily disengaged and a hand feed or fine adjustment 
thrown into action. Trip gear is provided whereby 
the power feed can be interrupted at any predeter- 
mined point. A lever handle on the carriage is 
arranged to control a quick withdrawing motion for 
the spindle. It may be added that after tapping 


operations the tap may be withdrawn at about 
the cutting speed merely by the move- 
by 


4} times 


means of which the 








other system of drive, while the trouble frequently, 
met with in belt-driven machines of this class is 
eliminated. The engraving, Fig. 50, will serve to 
| give a general idea of the tool at Olympia. It 
|resembles the latter in all its essential features, 
except in the matter of size and method of drive. 
|Our illustration shows a machine which has been 
running very successfully in the makers’ works for 
'some months. It has a table 12ft. long by 4ft. 























possible changes in the number of strokes made per| ment of the handle 
Fig. 48-—THE SELSON 25-INCH SPECIAL SHAPER 
minute. The wide range of the machine is shown 


by the fact that with a 3in. stroke the cutting speed 
may be as low as 12ft. per minute, and with a 25in. 
stroke it may be as high as 130ft. per minute. The 
machine weighs approximately 42 ewts. 

The tool shown in Fig. 48 is an example of the 
inakers’ special type of shaping machine. In most 
of its details it is similar to the shaper just described. 
It should be noticed, however, that the work table 
may be swung round on hinges on the cross-slide 
carriage. In this position it sets free a large work 
table mounted on the base of the machine. 
table can be traversed by hand in a direction at right 
angles to the stroke of the ram. The tool head on 
the ram is mounted on a cross-slide arranged for 
hand and automatic feeding. It may also be noted 
that merely by slipping a small pinion from one shaft 
on to another the operator may convert the automatic 
cross-feed to the tool head into.an automatic down- 
ward feed to the tool slide. The previously given 
dimensions apply to this machine, but the following 


This | 


are additional :—The working surface of the bottom | 


table is 4ft. by 
from the underside of the ram. It has a lateral 
adjustment of 18in. The tool head has an automatic 
cross-traverse of 12in., and the tool slide has an 
automatic downward traverse of 9in. 

The last machine of the Selson Company’s which 
we shall notice on the present occasion is the 6ft. 
central thrust radial driller represented in Fig. 49. 
This machine is driven by belt through a single pulley 
in conjunction with a change speed gear-box giving 
eighteen different spindle speeds ranging from 12 to 
300 revolutions per minute. The column, 15in. in 
diameter, turns on ball bearings round the inner 
pillar, and is locked in any position by the movement 
of a lever handle. The arm is of box section, and is 
given a self-acting vertical traverse on the column 
of 3ft. 6in. It is locked to the column by a pair of 
hand levers. When so locked it can be swivelled with 
the column in the usual way by hand, but it is. worthy 
of notice that a fine radial adjustment is also pro- 
vided. The handle controlling this fine movement is 
situated on the spindle carriage so that the workman 
has full command over it without leaving his position. 
he spindle carriage is in the form of a right angle, 
the vertical limb being gibbed to the vertical shears 
on the arm and the horizontal limb being gibbed 
to the shears on the under surface of the arm. The 


arm jas a vertical slot extending along the full travel | 
of the carriage, and through this the spindle and its | 


sleeve pass downwards. The spindle is supported 
in a deep bearing formed on the horizontal limb 
ot the carriage and also in a bearing extending from 
tho vertical limb over the top of the arm. The 
carriage can be traversed quickly along the arm by a 
hand wheel, and in any position can be locked to the 
eee by a lever handle. From the horizontal shaft 
onthe arm power is taken through starting, stopping, 
«1a reversing bevels to double back gearing directly 
connected to the spindle. The feed mechanism is 
‘ranged on the vertical limb of the carriage. There 


per revolution of the spindle. The power feeds are 


2ft., and lies at a distance of 3ft. 34in. | 


| approximately 5} tons. 


we six rates of feed varying from j;gpin. to goin. | 
| ciency than has hitherto been attained with any | 


Fig. 49—THE 


double back gearing on the spindle is controlled. 


This machine can drill at a maximum range of | 


6ft. and a minimum of 22in. 
of a circular job 9ft. 8in. in diameter. The spindle 
measures 2{in. in diameter, and is provided with 
an automatic traverse of 18in. The maximum 
height which can be admitted under the spindle is 
5ft. 6in. The working surface of the base plate 


It can drill to the certre | 


SELSON CENTRAL THRUST RADIAL DRILLER 


wide, operated by a rack and bull wheel. The remark- 
able feature of the new planer is the method of 
utilising the fly-wheel energy combined with the 
| almost instantaneous application of the momentum 
| of the fly-wheel to the gearing, which operates the 
| table. Two fly-wheels are employed, one on either 
| side of the machine. These are driven continuously 
| by open belts, and are alternately coupled up to the 








Fig. 50—SMITH 


measures 3ft. 6in. by 5ft. 6in. The machine weighs 
At the belt pulley it takes 
10 to 12 horse-power. 

The most attractive feature to be seen on the 
stand of Smith and Coventry, Limited, at the Olympia 
Exhibition is the new high-speed planer, constructed 
under the patents of Messrs. R. W. and L. H. Bateman. 
This machine, the makers claim, has a higher effi- 














AND COVENTRY’S HIGH-SPEED PLANING MACHINE 


cutting and return trains of gearing by means of 
friction bands carried in the fly-wheels. These bands 
are brought into frictional contact with the peri- 
| pheries of pulleys keyed on the driving shafts. On 
the cutting side there is a positive clutch which is 


brought into use automatically immediately the 
return stroke of the table is completed. A note- 


worthy feature is the motion of the belts, both of 
which run in the same direction, so that the fly-wheel 
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on the cutting side has the assistance of the fly-wheel 
on the return side when cutting and vice versa. 
Three cutting speeds, of 35ft., 45ft. and 55ft. per 
minute, and a constant return speed pf 140ft., are 
provided, and the belt speed does not exceed 2400ft. 
per minute. All the gear wheels with the exception 
of one pinion run loose on their shafts, and the power 


We have had an opportunity of inspecting a 12ft. 
by 4ft. machine direct-driven by an electric motor 
running light, and the power curve showed that the 
current consumed on the cutting stroke of 45ft. per 
minute was 2} horse-power. On the peak of the 
reverse motion it amounted to 8 horse-power, with a 
speed of 140ft. per minute. The speed of the motor 


occasion is a size larger than that of 1910. ‘t js 
capable of cutting spur gears up to 40in. in diamoter, 
9in. in face, and 24 diametral pitch. A recent test on 
similar machine, we are informed, resulted in a cast 
iron wheel, 40in. outside diameter, 4in. wide, and 
having 100 teeth of 2} diametral pitch, being et in 
two hours. 
































Figs. 51 and 52—FRONT AND BACK VIEWS OF THE SUNDERLAND GEAR PLANING MACHINE 


is thus transmitted through the peripheries of the 
wheels, eliminating torsional stresses in the shafts. 
The tool boxes on the cross slide are self-acting in 





sae 3 














Fig. 53-SUNDERLAND CUTTER 

all cuts, the feed ranging from jin. to jin. They 
are operated from the feed gear box by a screw and 
graduated slide controlling one or both boxes at will, 
and a self-acting rapid traverse is provided to the 


was 500 revolutions per minute, and the speed of 
the belts 2400ft. per minute. From the same machine 





the makers have obtained the following results, 
which speak for themselves :— 

Length Cutting Reture Calculated Actual Time lost 
of oA anced time time for on 
stroke. 4 See for 10 cycles. | 10 cycles. | 10 cycles. 
Ft. Ft. per min./Fc. per min. Secs, Secs. Secs. 

12 45 138 213 13 
9 45 138 161 183 
6 45 138 108 1%} 
3 45 | 138 56 35% 





| 





In our issue of last week we published drawings 


and further particulars of this ingeniously designed 
machine. 
There are several extremely interesting machine 


tools on the stands of J. Parkinson and Son, of Shipley, 
Yorkshire. Chief interest from the visitor’s point 
of view may be said to centre round the “ Sunder- 
land’ gear planing machine. This tool made its 
first appearance in public at Olympia two years ago, 
and in our issue of September 16th, 1910, there will 


The ‘ Sunderland” process of gear planing is 
based on the use of a cutter which is really a section 
of a rack of involute form, the rack or cutter being 
mounted on a slide which reciprocates across the 
face of the blank. The cutter also receives in the 
intervals between the cutting stroke a definite move- 
ment at right angles, that is, at a tangent to the pitch 
circle of the gear being cut, and simultaneously the 
blank receives a relatively equal rotary movement 
so that a generated form of tooth is produced, and any 
gear cut by the same cutter will gear correctly with 
any other gear so cut. When the combined move- 
ment of the gear and rack cutter has equalled the 
width of one tooth and space or one complete pitch, 
the movement ceases, the blank is withdrawn from 
the cutter, and the cutter returned in the opposite 
direction to its starting point, whereupon the blank 
and cutter are re-engaged, but one tooth later, and 
the process repeated. This all takes place automa- 
tically in less time than it has taken to describe it. 
It will be understood that the cutter or rack is 
generating the form of the teeth over the whole arc 
of contact, including the approach and recess, and 
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Figs. 54°"and 55—-FRONT AND BACK VIEWS OF PARKINSON’S THREAD MILLING MACHINE 


tool boxes in all directions at the rate of 4ft. per 


be found a fully illustrated description of it. 


In view 


minute. As above mentioned, the belts run con- | of that account, it is unnecessary for us to enter 
stantly in one direction, and as they have not to be | into the details of the machine now on show at 
shifted from one pulley to another, the uneven stress | Olympia. We may, however, add a few supplemen- | 


at reversing is obviated, 


tary_and general notes. 


The machine on the present 


is cutting on all the teeth within that are at th: 
same time, but after the first few cycles of the move 
ments described, each cycle represents a tooth con 

pleted. It will also be obvious that only one cuttc: 
is necessary for each pitch, and that a very smali 
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outlay on cutters will. cover a very wide range of 
req:irements. The No. 8 machine on show is diven 
by « 10 horse-power motor, and is fitted with a davit 
and chain blocks for handling heavy blanks. This 
maciine is suitable only or cutting spur or sprocket | 
whecis, but a modification styled the No. 84 machine 


will 


so cut out spiral wheels, by swivelling the! 


| the makers claim, still have the advantage of securing 
| closer uniformity and interchangeability. That tap- 

ping may be quicker than milling is not likely to be 
disputed, but milling, it is argued, is more accurate 
and sizes are more easily maintained, while the 
cutters are cheaper than taps, and a small number of 
cutters will cover a very wide range of holes. 














Fig. 56—SLIDE REST FOR PARKINSON’S THREAD MILLER 


cutter slide at an angle across the face of the blank. 
By a slight modification of the cutter it is possible 
to cut double helical gears on this machine. In 
Figs. 51 and 52 a front and back view of the No. 8 
“Sunderland ’’ gear planer are shown respectively, 
and in Fig. 53 a cutter for lin. circumferential pitch 
gears is represented. We may add that a special 














Fig. 57—CUTTERS FOR THREAD MILLER 


motor-driven cutter sharpening machine forms one of 
the exhibits on the stands. A similar belt-driven 
machine was illustrated in our issue of the date 
mentioned above. 

The next machine of Messrs. Parkinson’s manufac- 
ture which we will refer to is the thread miller shown 
in Figs.54 and 55. This machine emphasises the steady 
encroachment of the milling machine on to a class of 
work which used to be regarded as being the monopoly 
of the serew-cutting lathe. The milling machine, 
although quite capable of cutting external threads 
within certain limits, undoubtedly finds its greatest 
Scope on internal work, and it is for this class of job 
that the miller under notice has been specially de- 
signed. Tn some respects, owing doubtless to the 
longer arc of contact the cutter makes with the 
internal than with external work, internal milling 
puts more severe stresses on the machine, particu- 
larly on the mechanism which drives the cutter 
than does external milling, and in the design of the 
present machine attention has been given to making 
ail parts equal to the demands of internal work. 

Chere are, of course, limitations to the scope of a 
machine of this kind. For example, the smallest 
‘ole that may be thread milled is fixed by the smallest 
‘ize of practicable cutter plus the necessary clearances. 
‘n this machine the limit is fixed at lin. dia. There 
is also a limit for depth of hole or length of thread 
ut within its fair field it is claimed that the machine 
vill produce threads faster than the screw-cutting 
‘athe, a claim illustrated by its performance at 
Olympia, where steel rings, with holes 3in. diameter 
end lin. wide, having twelve threads per inch, are 
»veing threaded in 1} minutes. But even if the lathe 
time were less than this, the milling process would, 


For fine threads, and pieces such as lock-nuts, 


cutters having a number of threads and longer than | 


the part to be threaded by at least one thread may be 
used. 
The teeth, however, are not cut spiral but circular, 
so that when the whole width of the cutter has been 
fed to depth, the rotary feed of the work and longi- 
tudinal feed of the cutter may be engaged, with the 
result that on the completion of one revolution the 
cutter has advanced one thread or pitch, and there is 
lin. or L}in. width of finished thread, as the case may 
be, according to the width of the cutter. It is obvious 
that a cutter with a single row of teeth may be used, 
but in such case the work must make more than one 
revolution, and the time occupied be accordingly 
increased Fig. 57 shows three types of representative 
cutters. 

The headstock of the machine—see Fig. 54—is 
massive, and carries a large diameter spindle, which 
may be rotated at two speeds by means of worm gears, 
the change from one speed to the other being made by 
means of the lever A. When this lever is in the 
position shown, the gears are out of action and the 
spindle is at rest. The object of arranging the spindle 
to rotate at two speeds is to give a faster speed than 
that used for milling, the faster speed being useful 
when indicating work after it is gripped in the chuck 
to see that it rotates truly, and also to meet those 
cases where it may be necessary to face a shoulder 
or collar at the same chucking as that at which the 
thread is cut, so as to ensure perfect concentricity. 
Such turning operations may be done by the slide 
rest attachment. The direction of rotation of the 
spindle may he reversed by means of the lever F. 
This actuates the clutch G—see Fig. 55—in the gear 
box at the back of the headstock. This clutch is 
keyed to the same shaft as the step cone H, which 
is driven from a corresponding cone on the counter- 
shaft, thus providing for four variations of spindle 
speed in addition to the two speeds in the headstock. 

















Fig. 58—BEVEL GEAR TESTING JIG 


The four-groove pulley on the end of the spindle is 
used for a direct drive from a supplementary reversing 
countershaft, by means of which the spindle may be 
rotated quickly for the purpose of returning the saddle, 
without disengaging the lead nut, at the completion 
of a cut. The front end of the spindle has a taper 





These cutters have the appearance of hobs. | 





socket to receive chucks, &c. The _ illustrations 
show a split collet chuck in use, which can be closed or 
released by means of a threaded sleeve on the front 
of the spindle. This sleeve is rotated by the crank 
handle B and a worm enclosed in the bracket C, 
which is pivoted so that the worm may be engaged 
or disengaged with the wheel on the revolving sleeve 
being held in or out of gear by the plunger pin D. 

The rear view—Fig. 55—shows the lead screw for 
traversing the carriage. This is driven by change 
gears from the spindle through a short shaft I and a 
claw clutch covered by the guard J. The clutch is 
operated by a lever K at the front of the machine, so 
that the traverse of the carriage may be engaged or 
disengaged at will. The carriage may be traversed 
by hand by means of the hand wheel L. Minute 
adjustments of the carriage on the bed may be ob- 
tained by means of the hand wheel M, which rotates 
the nut round the lead screw. The bracket which 
carries the cutter head has a good bearing on the 
cross slideway of the carriage, and is designed to 
resist the heavy stresses to which it is subjected in 
work, The cutter head is mounted on a vertical 
slide, and is arranged to swivel, so that the cutter 
may be set to suit the lead of the thread being cut. 

As the machine is designed for cutting internal 
threads, the cutter must necessarily be carried near 
the end of the spindle, and it has therefore been 
impracticable to fix the axis of rotation of the cutter 
head in the same horizontal plane as the centre of 
the cutter. Vertical adjustment of the cutter spindle 
may be necessary therefore, and has been provided for. 
The appliance O is for use when setting the vertical 
slide, so that the cutter will come in the same hori- 
zontal plane as the centre of the work. This appliance 
is hinged so that it may be swung out of the way when 
not in use, as shown by the rear view. The cutter 
spindle has a taper socket to receive the shanks of 
cutters or arbors. On its centre part is mounted a 
worm wheel meshing with a multiple-lead worm 
driven through bevel gears from the belt pulley Q. 
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Fig. 59-BEVEL GEAR TEST CHARTS 


By this means, it is claimed, a very direct and smooth 
drive is secured, and the number of parts through 
which the power is transmitted is reduced to the 
minimum. In order to counteract the vibration 
which the cutter is liable to impart to the spindle, 
a heavy fly-wheel is mounted on the end of the 
spindle. To provide for the vertical adjustment, of 
the cutter head two jockey pulleys are arranged at 
R and §, the latter being carried on a weighted lever, 
so that the belt is kept in driving tension. Changes 
of spindle speed are made by mounting pulleys of 
different diameter on the spindle, three being provided. 

Adjustments for depth of cut are made by the 
hand wheel T on the cross-feed screw of the saddle. 
and adjustments for vertical position are made by 
the hand wheel U, micrometer dials being fitted to 
both screws and a dead stop provided for the cross- 
feed screw, so that exact sizes may be repeated without 
difficulty. The clamping gibs for the horizontal and 
the vertical slides are tapered, and are clamped or 
released by the lever screws V and W. 

The saddle is arranged with an automatic traverse, 
as previously described. The traverse may be 
automatically stopped by means of adjustable 
collars on the sliding rod X at the front of the bed, 
which rod actuates the lever F and thus withdraws 
clutch G, stopping the rotation of the work, and, 
consequently, of the lead screw. The rod X ‘is con- 
nected tc the lever F by the quadrant F, and the link 
F,, which is set to one end or other of the quadrant, 
according to the direction in which the carriage is 
being traversed. In cases, however, in which a 
cutter that is more than the full width ef the part to 
be threaded is used, it may only be required to make 
one revolution of the work. In such cases the feed 
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is tripped from an adjustable cam contained on the 
ring Y at the end of the spindle. This acts against 
the lever Z, which is attached to the rod X, and thus 
through the lever F withdraws clutch G. Provision 
is made so that the cam may be conveniently set to 
allow slightly more than one revolution of the spindle 
to take place before the trip operates. The housing 
for the cutter spindle is arranged to receive an exten- 
sion or outer bearing for long arbors. This is useful 
when internal threads have to be cut some distance 
inside a hole, and provides a bearing close up to the 
cutter. 

The slide rest attachment, as shown in Fig. 56, 
consists of a removable bridge piece bolted to the 
bed, so as to span the saddle. On this is mounted a 
slide rest with longitudinal adjustment by rack and 
pinion and cross adjustment by screw. The value 
of this attachment consists in the facility for turning 
faces or shoulders that must be true with the threaded 
part, accuracy being ensured by both operations being 
done at the same chucking. In case it is not possible 
to hold the work with sufficient security in the head- 
stock, a tailstock which can be fitted with a centre 
for external work or bushings for internal work may 
be carried on the slide rest attachment. 

It is with much regret that we are compelled through 
lack of space to omit the description of several other 
interesting tools which Messrs. Parkinson have on 

















Fig. GO—ARCHDALE’S “ALL-GEAR” MILLER 


show. We can only say that these machines include 
a Thin. “ Twink ” lathe with a self-contained motor 
driven countershaft, a 9in. *‘ Parkson”’ lathe with 
‘all-gear’’ head and motor drive, and an “all- 
gear ’’ motor-driven plain milling machine, including 
in its design a Hele-Shaw friction clutch for starting 
and stopping the spindle. We cannot, however, 
conclude our account of this firm’s exhibits without 
briefly referring to their jigs for testing spur, spiral, 
and bevel pinions. The bevel gear testing jig is 
illustrated in Fig. 58. 

This jig is used for checking the effective con- 
centricity and rolling action of bevel wheel teeth 
and will admit gears up to 15in. in diameter. Wheels 
are tested either in pairs or in comparison with a 
master gear. In either case one of the pair is mounted 
on a carriage, which may be adjusted along the bed 
and clamped in the desired position. The other 
wheel is mounted on a moving or floating carriage 
resting on steel balls and carrying at one end a spring 
plunger. Adjusting screws regulate the pressure 
on the plunger and the position of the floating carriage. 
When the gears are rotated any defect, such as 
those arising from excentricity, defective teeth, 
incorrect fcrm or errors in sizing and spacing, results 
in a slight movement of the floating carriage, which 
movement is made visible by a highly sensitive dial 
indicator. An additional indicator in the form of 
a recording drum can be employed to give a permanent 
record of the behaviour of a pair of gears. In Fig. 59 
three charts derived in this manner from bevel gears 
are reproduced. Chart No. 1 is a good one, and at 
one point only does it show the existence of a dis- 
crepancy of any consequence. ‘This is at the point A, 
and here there is a jump of 0-0045in. in the thickness 
of the teeth. Otherwise it shows that the gears 
were rolling perfectly, and that neither the pinion nor 
the wheel was out of truth. Chart No. 2 is also good, 
but at the points A, B, and C, which it should be 
noticed are at regular intervals, several thick teeth 
are indicated. From a knowledge of the gear ratio 
it is found that these three points coincide with the 
revolutions of the pinion, and for this reason the 
thick teeth are to be looked for on the pinion. It 
may be noted that a second experiment with the same 
pair of gears is recorded below the first. The close 
correspondence of the two lines is an indication of the 


sensitiveness of the apparatus. Chart No. 3 is very 
bad. The curve is wavy, and there are four waves. 
The gear ratio in this case was 4 to 1, so that it is 
concluded that the pinion was at fault. The curve, 
in fact, shows that the pinion was out of truth to the 
extent of about 0-008in. Further, from the jumps 
in the curve between the different teeth it can be 


under working conditions be very noisy. 
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In addition to a number of their well-known 
radial and vertical drilling machines, James Archdale 
land Co., Limited, of Birmingham, are showing two 
sapstan lathes and a milling machine. We select 
| the last-named for illustration and description. 
This machine—see Fig. 60—is termed a ‘*‘ manufac- 
| turing *”’ miller, and is claimed to be specially suitable 
| for repetition work or on jobs not requiring many 
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hand. 


(a) Table is being moved forward quickly by 
approaching spring plunger B. 

(6) While plunger spring F is being compressed by tumbler A, 
oe from moving by detent D, which is in contact with 


plat 

(c) After Dlunger spring F is fully compressed, plate E passes clear of 
det Lever C is moved by pressure of spring F, lifting 
pss “G into gear with worm wheel H by means of lever J. 
Latch K drops into place and holds worm in position. Knock-off 
stop L is approaching lever M. 


worm G to drop out of gear. 
(e) Table being returned quickly by hand. Tumbler A is shown swinging 
clear to pass over spring plunger B. 


Fig. 62—ARCHDALE’S FEED TRIP 


changes of spindle speed. It is of the high-speed 
“‘ all-geared ” type. Its construction is described 
as simple and rigid, and as affording facilities for 
producing a large output of high-class work. From 
Fig. 61 the details connected with the driving of the 
machine will be gathered. It will be seen that the 
single driving pulley running at 400 revolutions per 
minute is carried on an extension of the outer bearing 
of the pulley shaft, which is thus relieved of belt 
stress. The pulley and the pulley shaft to start 





concluded that the gears were rolling badly, and would | 
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(d) Knock-off stop L, in contact with lever M, lifts catch K, and allows | 
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or stop the machine are connected or disconne cted 
| by a friction clutch, the controlling handle of which 
is brought horizontally over the work table see 
Fig. 60. From the pulley shaft power is taken t hrough 
}an intermediate shaft carrying three fixed years 
and a pair of sliding gears on to the cutter spindle, 
There are six different spindle speeds, ranging {yom 
30 to 455 revolutions per minute, namely, 30, 5), 


91, 151, 255, and 455, and controlled from the two 
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DRIVING GEAR, ARCHDALE’S MILLING MACHINE 


lever handles on the front of the gear-box—Fic. 60, 
Power for the self-acting feeds is taken from four 
fixed gears on an extension of the pulley shaft on to 
four sliding gears, thence through bevel pinions on to 
a vertical spline shaft. Fiom this shaft an automatic 


traverse of 28in. can be given to the work table in 
the transverse direction, and one of 6in. in the 
longitudinal direction. These traverses are pro- 


vided with automatic knock-offs. The four feeds are 
2in., 3-15in., 4-89in., and 7-38in. per minute, and 
are controlled from the third handle shown on the 
gear-box casing. 

One of the most interesting features of the machine 
is a device provided on it in conjunction with the 
transverse feed of the table. This patented arrange- 
ment permits the table to be moved quickly by hand 
up to a certain predetermined point, when the feed 
is automatically engaged. In this way the work can 
be rapidly brought towards the cutter by hand and 
the feed put on when it is at a minimum but finite 
distance from the cutter. This, it is claimed, pre- 
vents damage being done to the cutter and further 
eliminates the time which would otherwise be lost 
on idle feeding. <A safety knock-off motion works 
in conjunction with the device and prevents damage 
being done by the over-running of the table. The 
details and working - the whole arrangement will 
be gathered from Fig. 62, which is sufficiently explicit 
without any description. 

In addition to the dimensions, &c., mentioned 
above, we may say that this machine has a table 
measuring 37in. by llin. and with a vertical adjust- 
ment of 16in. Its approximate weight is 22 cwts. 
and the horse power required to drive it is 4. 












Sar 








Fig. 63—36-INCH DUPLEX BORING MILL 


On the stands of Webster and Bennett, Limited, 
|of Coventry, two duplex boring and turning mills 
lare shown. ‘The first of these, a 36in. machine, 1s 
illustrated in Fig. 63, and the second, an 18in. machine, 
in Fig. 64. 

The tables of both these machines are driven 
aoa spur gearing in order to eliminate any lil!- 
| ing tendency. The table spindles rotate in adjust- 
| 





able bearings, the downward thrust on them being 
taken by a pressure ring running in oil directly 
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beneath the chuck. The speed of each table is con- 
trolled separately. The changes are in geometrical 
progression and the double gearing can be put into 
or out of action by handles at the front of the machines 
without shock while the tables are running. ~ The tool 
turrets in each case accommodate five tools. The 
turret slides are balanced and are provided with 
power feed both horizontally and vertically. In 
the case of the larger machine the slides can be 
swivelled for turning or boring tapered work, and 














Fig. 64—18-INCH DUPLEX BORING MILL 


when thus set over can be given an automatic feed. 
In both machines the feed power is taken by belt 
from the main drive to a feed box, the gears of which 
are controlled by conveniently placed hand levers. 
Feed trips actuating through dropping worms are 
provided. 


A distinguishing feature of the larger machine is | 


the fact that it is arranged with a patented rapid 
power traverse in both directions for the too] slides. 
This gear is controlled by hand levers, which are also 
arranged simultaneously to act on the power feeds 


the lower half of the pulley face. The inner surface 
of the pulley can, if so desired, be curved by the same 
mechanism. Both tables are fitted with independent 
crowning attachments which may readily be put 
out of gear when ordinary parallel o1 taper turning 
has to be done. The maximum width of pulley face 
admitted in the machine for crowning is 8in. 

Several tube and bolt screwing machines are 
exhibited by Joshua Heap and Co., Limited, of 
Ashton-under-Lyne. Of these the boiler stay screw- 


ing and cutting machine shown in Fig. 65 is particu- | 
The bed of this machine is | 
of box section and is cast solidly with the headstock. | 


larly worthy of remark. 


The saddle has long bearings and is traversed by rack 
and pinion. The leading screw extends the full length 
of the bed and works in conjunction with a geared nut 
box fitted to the saddle and controlled from a handle 
thereon. Change wheels are supplied so that all 
threads can be screwed true to pitch. 


On the saddle a horizontal cross slide carries the | 


screwing head with a simple self-centreing arrange- 
ment. An index and adjustable stop are provided 
whereby the dies may be set quickly and accurately. 
The screwing head can be slid to one side when stays 
have to be cut off. This provision avoids possible 


injury to the screwing dies and further is particularly | 


useful when cutting off very short stays, as it permits 
the cutting off to take place close up to the chuck. 
The dies are interchangeable. Up to diameters of 
l}in. four dies are employed. Beyond this size six 
are used. The cutting attachment is fitted to the 
back of the screwing head slide. The tools thereon are 
operated by a right and left-hand square-threaded 
steel screw, which is adjustable for equalising the cut 
of each tool. Adjustable jaws support the stays 
when cutting-off is in progress. The gripping chuck 
on the spindle nose is of the four-jaw concentric type 


and can be operated during the rotation of the work, | 


from a lever on the front of the bed. An automatic 
pump starts working as soon as the machine is set 
in motion. Should the taps be closed the lubricant 
is returned to a reservoir past a relief valve. A 
sufficient range of spindle speeds in geometrical pro- 
gression is available to ensure all sizes of work within 
the capacity of the machine being dealt with properly. 


Darling and Sellers, Limited, of Keighley, exhibit | 


three lathes, three milling machines, and an automatic 
spur gear cutting machine. The lathes are of the 


high-speed pattern, and have double-tier beds in | 


accordance with the firm’s well-known custom. We 


have illustrated and described very similar lathes by | 


the same makers in the past, notably in our issues 
of January 19th, 1912, and October 4th, 1907. Of 
the milling machines two are plain and one vertical. 

The smaller of the plain millers is of the single- 
pulley “ all-geared”’ type, while the other has a cone 


machine will cut off rounds, squares, ovals, hexagons, 
tubes, &c. It is claimed to be particularly economical 
in forming blanks for wheels, pinions, bevels, worms, 
rollers, and similar pieces. The machine on exhibi- 
tion has a capacity for round bars up to 15in. in dia- 





| 














Fig. 67—POLLARD’S 15-INCH SENSITIVE DRILLER 


meter. We are informed by the makers that tests 
have shown the machine to be capable of cutting off 
a mild steel bar 8in. in diameter in 5 minutes, a similar 


' 6in. bar in 3 minutes, and a steel tube 1]12in. bore and 





























Fig. 65—JOSHUA HEAP’S STAY SCREWING MACHINE 


In such a way that the throwing in of the rapid 
traverse throws out the corresponding power feed. 
The smaller machine is perhaps of greater interest 
to the general engineer, for in this there is provided 
« patented pulley crowning mechanism, whereby a 
pulley casting can be turned with a properly rounded 
lace without the use of formers and without a pre- 
liminary parallel turning of the face. The mechanism 
is worthy of study. It is controlled by change gears, 
So that a varying degree of crowning may be obtained 
at will. During the downward movement of the 
tool the mechanism operates the horizontal slide 
in such a way that the tool moves outwards at first 
at a decreasing rate until it reaches the top of the 
crown. The horizontal movement is then automa- 
tically reversed and the tool travels inwards and 
downwards at properly related speeds, so as to form 





drive. With a two-speed countershaft the machines 


have twelve and eighteen different spindle speeds | 


respectively. There are in each case three automatic 
feed motions, which are derived from a nine change 
feed-gear box. 
has twelve spindle speeds, two automatic motions, and 
a nine change feed gear-box. 
is motor driven. It will cut wheels up to 48in. in 
diameter and 12in. on the face. The pitch of thread 
can extend up to Lin. circular. 

On the stands of W. A. Walber and Co., of 38, 
Victoria-street, S.W., there are shown machine tools 


manufactured by Clifton and Baird, of Johnstone, | 
and by Clarke’s Machine Tool Company, Limited, | 


of Luton. 
Clifton and Baird’s exhibit is the patented bar 
cutting-off machine represented in Fig. 66. This 


The vertical machine is cone-driven, | 


The spur gear cutter | 


Fig. 66—CLIFTON AND BAIRD’S BAR CUTTING-OFF MACHINE 


in. thick in 2} minutes. These test cuts, it is claimed, 
can be equalled in ordinary practice at any time, 
and can be kept up indefinitely. 

The bar to be cut off is held in a powerful vice close 

up to the cutting tools, and when the portion to be 
| separated is of any great length it can be held in a 
similar vice situated at the back of the cutting head. 
| The cutters—two in number—are flat pieces of steel 
which need be no thicker than a circular saw. They 
are held in tool-rests, which revolve round the bar. 
An automatic feed motion is provided for the tools. 
The drive of the machine is made by way of a variable- 
speed motor, so as to allow the correct cutting speed 

being used on all sizes of work. 

About fifteen different drilling machines are 
exhibited by Fredk. Pollard and Co., Limited, of 
| Leicester. These tools are of the sensitive, upright, 
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and radial types, and are exhibited in a variety of 
sizes. Among them anew model of 15in. sensitive drill- 
ing machine is conspicuous. This machine, Fig. 67, is 
provided with a single-pulley drive and a four-speed 
gear-box. The gear-box is carried half-way up the 
standard, and from it power is transmitted to the 
spindle by means of an angled belt. The gears of the 
change-speed box are constantly in mesh, and are 
thrown into or out of action by the operation of 
friction clutches. Two handles are carried on the 


| 


which comes into action when the dies are released. 
|The dies may be adjusted to any size while the 


| back-plate, one end of which forms an air buffer, 


machine is running, and are provided with an arrange- | 
& & 


ment, whereby first a roughing and then a finishing 
|ecut may be taken on large sizes without the adjust- 
ment being altered. The dies are supported in 


shoes, and are not subject to any wear except on 


their cutting faces. An instantaneous automatic 


releasing motion is embodied in the design of the | 

















Fig. 68-KENDALL AND GENT’S SCREWING MACHINE 


gear-box by means of which speeds of 565, 800, 1139, 
and 1600 revolutions per minute can be communi- 
cated to the spindle. Both the spindle head and the 
rising and falling work table are balanced by means 
of weights inside the standard. The machine is 
fitted with ‘‘ Hoffmann” ball bearings throughout, 


and is claimed to be capable of drilling efficiently | 


holes up to jjin. diameter out of the solid. The 
spindle has a vertical movement of 5in., the spindle 
head one of 10in., and the table one of 30in. The 
table has a working surface of 18in.:by 12in., and its 
maximum distance from the spindle nose is 36in. 


The distance from the centre of the spindle to the | 


column is 73in. 
Kendall and Gent, Limited, Manchester, are exhi- 
biting a line of machine tools in which they specialise, 


and which they are making in various styles and sizes | 


to suit all kinds of work. Their exhibit includes 
a turret lathe with spindle bored 24in. and headstock 
of the “all gear’ type, having twelve speeds. hard- 
ened steel gearing, and running entirely on ball 
bearings. This firm claims very great advantages 
for an efficient ball. journal bearing correctly 
mounted. The lathe has positive geared feeds, three 
patented roller steady turning tools and forming and 
cut-off slide with special features, all made entirely 
of steel for heavy and rapid work. Other exhibits 
are a two-spindle @ft. radial drilling and tapping 
machine of recent design, with “all gear” drive by 
hardened steel gearing; a sensitive 4ft. radial drill- 
ing machine. with self-acting feed to spindle, gear-box 
drive and all running parts borne on ball bearings ; 
this machine will drill holes up to itin. diameter ; 
a vertical milling machine with 3}in. spindle, single 
pulley drive, and positive geared feeds, all main 
driving and feed wheels being of hardened steel. 

In addition to these machines, Kendall and Gent 
exhibit a new type of screwing machine. This tool 
—see Fig. 68—is driven by a four-stepped belt cone 
and spur gearing. The main body is formed with a 
tank at the foot of the standard for the storage of 


lubricant, and with a trough on each side of the bed | 
The cuttings fall through | 


for catching the splashes. 
an aperture between the ways of the bed, and are 
received in a suitable draining box placed over the 
tank. The headstock is bolted to the main body, 
and carries a large cast iron spindle. The saddle is of 
strong construction. The jaw supports are actuated | 
by a right-and-left-handed screw so placed as to | 
obviate distortion when the work is being gripped. 
The jaws themselves are of hardened steel, and are 
adjustable so that regular or irregular work may be 
set perfectly true. The die head is patented, and is 
of a new design. All wearing parts are of case- 
hardened steel, and are so arranged that none of them | 
moves when under pressure, thus, it is claimed, 
ensuring their long life. The cam actuating the | 
opening and closing of the dies is controlled through | 
racks and pinions. The racks are fixed to a sliding | 


machine, so that work can with safety be screwed 
close up to the shoulder. 

It is impossible in the space at our disposal to deal 
fully with all the tools shown on the stands of Charles 
Churchill and Co., Limited, and for the time being 
we can only refer to one in particular, namely, the 
20in. by 60in. universal grinding machine shown in 
Fig. 69. The table of this machine has twelve speeds, 
obtained through a gear-box. The work head is 
designed with particular attention to rigidity, and 
can be swivelled through a complete circle on a wide 
diameter base. The spindle is of large diameter 
and its nose is screwed for the mounting of various 
fixtures. The grinding wheel can be fed to or across 
the work at any angle through an arc of 180 deg. 
An internal grinding attachment is provided, and is 
always in position ready to be brought into operaton. 


| keep the belts driving the grinding wheel in tension, 
| and thus relieve the spindle bearings of excessive 
belt pull. This tool is made by the Churchill Machine 
Tool Company, Limited, of Manchester. It wil! 
swing diameters up to 20in., and will take lengths wu) 
| to 60in. between its centres. The wheel has three 
speeds and the work eight, whether it be carricec 
between centres or on the spindles of the work head. 
The machine has a net weight of about 43 tons. 

John Holroyd and Co., Limited, of Milnrow,. neay 
Rochdale, exhibit a variety of interesting machine 
tools. Among these there are to be seen three screy 

| milling machines, of which one, patented by Mr. HH, 
Liebert, the managing director of the firm, is capable 
of milling vee, square, and acme threads up to 3}in. 
in diameter. This machine can also cut worms wu) 
to 4in. in diameter and 30in. long, and can, further. 
deal with spiral gears up to the limits of its capacity. 
Another interesting machine on the same stand is 4 
hob-sharpening and worm-grinding machine. This 
tool is intended for grinding hobs and worms up to 
12in. in diameter by 18in. long after they have been 
hardened, so as to correct any errors which may 
arise by distortion. An automatic spur and bevel 
gear milling machine is also worthy of special notice. 
This machine will cut wheels up to 2ft. 6in. in dia- 
meter and having faces up to fin. Among other 
tools shown by Messrs. Holroyd are a camshaft 
grinding machine, a worm wheel hobbing machine, 
a 10}in. centres lathe specially designed for turning 
test pieces by the use of scroll formers, and a small 
grinding machine for grinding up theentre portion 
of test pieces. 

Four machines are shown by George Swift and Sons, 
of Halifax. These are a 10in. centres “ all-geared 
lathe, a Tin. centres high-speed lathe, a 4ft. 3in. 
high-speed radial drilling, tapping and studding 
machine, and a 3ft. 6in. machine of the same descrip- 
tion. The 10in. Jathe has a 12ft. bed, and is driven 
through a Hans Renold chain by a 15 horse-power 
electric motor. It will admit 4ft. 6in. between 
centres, and will swing 14}in. over the saddle and 
37}in. at the gap. It has a range of sixteen spindle 
speeds and six feeds. The Tin. lathe, while generally 
similar to the above, is driven by a three-stepped 
belt cone. It is fitted with double back gearing, 
which, with a two-speed countershaft, gives in all 
eighteen different spindle speeds. The feeds 
again six in number. It admits 3ft. 6in. between 
centres, and can swing 94in. over the saddle and 24in. 
at the gap. The larger of the two radial drilling 
machines is driven through a Renold chain by a 
10 horse-power constant-speed motor. A_ twelve- 
speed gear-box and four geared feeds are embodied 
in its design. The smaller drilling machine is belt- 
driven. There are eight spindle speeds and _ three 
spindle feeds. 

Among other exhibitors there will be found the 
following :—The Dickinson Machine Tool Company. 
Limited, Keighley ; Drummond Bros., Limited; 
Guildford ; James J. Guest and Co., Limited, Coventry 
Humpage, Thompson, and Hardy, Bristol; Henry 
Pels and Co., London; Perkin and Co., Limited, 
Leeds; The Power Plant Company, Limited, West 
Drayton; C. Redman and Sons, Halifax; John 
Stirk and Sons, Limited, Halifax; Charles Taylor, 


are 

















Fig. 68E—CHURCHILL’S UNIVERSAL GRINDING MACHINE 


The internal grinding spindle is driven through an 
auxiliary driving gear mounted on the wheel head, 
which gear can be quickly swung into position when 
required. It is pointed out that when internal grind- 
ing has to be done it is not necessary to remove the 
regular grinding wheel and its guard, and that the 
main wheel spindle is not under these circumstances 
used as a countershaft, as is sometimes the case in 
similar machines. 








Jockey pulleys are employed to' 


Limited, Birmingham ; and H. W. Ward and Co., 
Limited, Birmingham. Of the machines shown by 
| these and other firms we are unfortunately through 
lack of space compelled to omit a description from this 
| Supplement. But it must not be thought that these 
British-made tools are any less worthy of mention 
than those we have described. Some of them will. 
| we hope, be dealt with shortly in the pages of our 
ordinary issues. 
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| provision for clamping. The headstock is cast in | to take split collets, and the intermediate sleeve 
Be. ENGINEERING AND MACHINERY EXHIBITION | as piece with the ames and carries a three-speed | carries a cap that thrusts the collets into the taper. 
a AT OLYMPIA. /cone. The spindle has a ball thrust bearing and | This cap is easily adjustable and allows for variation 
4 No IIL* | carries at its tail end a pulley to drive the feed gear- | in absolute sizes of stock. Both chuck and saddle 
= Tur Colchester Lathe Company has broken away | box. This provides three speeds by means of sliding mechanism are patented. The steps of the cone are 
2 om traditional methods in the design of a I}in.| steel wheels and transmits motion to the saddle | 10in., 8in., and 6in. diameter and carry a 2}in. belt, 
q from n lathe, shown in Fig. 28. The appearance of ' through a drop worm wheel driving a pinion and | This gives with countershaft speeds of 150 and 330, the 
— ; ° |following range: 90, 150, 200, 250, 330, and 550 


3 |revolutions per minute. The countershaft pulleys 

/are 10in. diameter for 3}in. wide belts. The feed- 
| box gives feeds of /;in., 4;in., and z4gin. per revolu- 
| tion of spindle. The lathe turns up to 1}in. diameter 
|and“9in. long and screws up to }in. Whitworth in 


| steel. The front spindle bearing ig 2hin. diameter and 












Ve 
SSS 

















WOO 





oe tA eae 





a 


1 


SS 


ESS 






Fig. 29-DIE CASTING MACHINE 





4in. long, and is made of hard phosphor bronze. The 

| bed is 8in. wide and very stiffly proportioned. The 

total length of the lathe without the bar feed is 4ft. 

The same firm also exhibit a 9}in. lathe in which the 

all-gear features are combined with the cone head 
type of lathe. 

| The firm of Charles Neat and Co., London, shows 

fa Fig. 28-COLCHESTER LATHE COMPANY'S CAPSTAN LATHE several useful appliances including an automatic nut 

|tapper, vertical surface grinder, automatic twist 

drill grinding machine, cylindrical grinding machine, 

this tool is distinctly pleasing. It is a plain machine rack. The worm is put into and out of gear by a/ and a simple die casting machine. The last-named 

pi substantial parts with an automatic feed. The handle in front of the machine. The auto-trip to the | is used very extensively in the production of anti- 

; double slide has been replaced by a single saddle feed is provided by six self-selecting stops, one for | friction bearings, as shown in the sketch Fig. 29. 

2 working direct on the gantry itself giving the turret each facet of the turret. The base of the machine | This represents a section of the metal container and 

a long bearing in the saddle. Although the forms a tool cabinet and suds tank and is arranged so mould, the molten metal being forced at a pressure 

saddle consists of a single slide yet the turret is that all swarf and cuttings are separated from the suds | corresponding to the inverse ratio of the area of the 
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Figs. 30 and 3I—NEAT'S SAW SHARPENER AND NUT TAPPING MACHINE 


made self-act; a ° ° . ‘ 
I % : If-acting. This is effected by a single cam on their return to the tank. The bars are fed forward | plunger and that of the tapered orifice through which 
. - clamped to the bed in any position which is by weights as usual, but are gripped in an automatic | the molten metal passes. Fig. 31 represents an auto- 
y 10 "An: ee, . ° Fe . ° 7 i 
3 convenient, which both withdraws the locating chuck operated by a lever which can be actuated with- | matic nut tapper. The nuts are placed on a band 4 


pl nee re . . . ia ‘ ° 
tp : r and revolves the turret. The latter is of the | out stopping the lathe. The chuck operates by means | which runs in a long narrow channel, the band being i 





‘exagonal type, bored right through, and has | of a wedge action between the body of the chuck | automatically fed and thus carrying the nut to the 
———— —____—_____ | and an intermediate sleeve moved by an outer sliding | correct position in front of the tap. The machine is 
* No, II. appeared October 18th, sleeve. The body of the chuck is coned internally! double ended, each end ‘being fitted with a specia 
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releasing attachment which in the event of a nut not 
coming exactly opposite to the hole allows the nut 
to be pushed away by the tap and it falls out of the 
way, allowing another nut to be fed automatically 
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Messrs. Pfeil and Co., London, have on view several 


machines of special interest, including a new Berl gear | without stopping, and is indicated by 


planer for gears with different pressure angles. The 
principles on which this machine operates remain 


Fig. 32—REINECKER TOOTH CHAMFERING MACHINE 


into position. This machine is capable of tapping 
from eight to twelve nuts per minute. Fig. 30 shows 
a saw sharpening machine of German design and 
intended for dealing with the various kinds of circular, 
frame, and band saws. It has_a capacity for circular 
saws up to 40in. diameter, frame saws of any dimen- 
sions, and band saws 3in. wide. The movements 

















Fig. 33—SHAPING MACHINE—CLUTCH SIDE 


of the machine are derived from hardened cams 
mounted on one shaft and acting on glass-hard steel 
rollers. The movements thus transmitted are quickly 
accomplished and regulated exactly without diffi- 
culty. The emery wheel is 12in. in diameter. A 
ratchet and pawl give the spacing for the teeth of the 
saw, and pitches of 3in. to 2in. can readily be dealt 

















Fig. 34—SHAPING MACHINE—OPERATING SIDE 


with. The machine is claimed to be capable of sharp- 
ening about 200 frame saws per day of ten hours 
and a proportionate number of band saws or circular 
saws. 


unchanged, but it is now driven by a single-belt 
and gear-box giving six speeds. Motor car engineers 
will appreciate the advantages in their shops of 
the Reinecker tooth chamfering machine illustrated 
in Fig. 32. This tool is intended for chamfering or 
rounding off the ends of the teeth of motor car change- 
speed gears to enable them to slide easily into mesh. 
The rounding off is done automatically by a quick- 
running end milling cutter, which has a profile shaped 
like the curve to be given to the teeth, and which 
may be set to any angular position. The milling 
slide is moved slowly to and fro by means of an inter- 
changeable cam in connection with a lever arrange- 
ment. At the same time the arbor carrying the gear 
wheel to be operated upon performs a displacement 
equal to one tooth with each movement of the cutter. 
This dividing movement is effected by change gear 


tion clutch. The length of travel may be 


varied 
y a Pointer 
2 ; j The machine 
will admit work llin. high, and has eight speeds 
obtained by sliding gears in a closed gear-box, \ hich 
are interlocked by means of the handles shown. A 
self-acting down feed is provided, and is operated 


| and dial at one side of the machine. 


by the two dogs shown on the clutch side oj the 
machine. 

A very well-designed lathe is that shown by the 
Judson-Jackson Company, Westminster, and |yuilt 


| by Schaerer and Co., Karlsruhe. It is of the all-gear 
high-speed type, with a swing of 19in. A genera] 
view of this tool is given in Fig. 35, and Fig. 36 repre- 
sents a transverse section of the bed. It wii! be 
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Fig. 36--SCHAERER LATHE BED 


observed that the top of the bed is used only to carry 
the fast and loose headstocks, and the saddle traveig 
clear of the top, being carried by V slides cast on 
the back and front shears. These slides are cast at 
different heights with a view to eliminating the pos- 
sibility of twist in the saddle. The lead screw and rack 
are between the points of support. The headstock 
shown in Fig. 37 provides twenty spindle speeds, any 
of which can be put in gear while the machine is in 


motion. All the gears are idle, excepting those 
actually inmesh. They are arranged in geometric 
progression and motion is transmitted through 


a constant speed pulley arranged with an internal 
friction clutch, which is operated by a rod. To 
avoid any possibility of the shaft bearing becoming 

















Fig. 35—SCHAERER 


wheels. For facilitating the exact setting of the 
cutter the arbor carrying the gears may be specially 
adjusted by the aid of a dividing wheel worm with 
axial adjustment. The stroke of the cutter is depend- 
ent on the pitch of the gear which is being treated, 
and can be adjusted by changing the stroke of the 


lever on the reciprocating slide by means of a screw. | 
The milling spindle has an endwise adjustment by | 
means of a slide, and is driven by bevel gearing. | 
The cutter is kept in contact with the work by means 
of a spring acting on the lever, which is connected | 
through the change gears with the dividing wheel | 


and the head which carries the wheel under treat- 
ment. 


Messrs. Pfeil and Co. also exhibit a 


compact | 
variable speed shaping machine with a length of | 
stroke of 13}in. and cross-travel of table of 16}in. | 
This machine, two views of which are given in Figs. 33 | 
and 34, is driven by means of a single pulley and fric- | 


ALL-GEAR LATHE 


sprung by the pull of the belt the driving pulley is 
bushed inside the back gearing. The gear wheels 
are of cast steel and hobbed on the generating prin- 
ciple. The spindle is of hardened steel and is hollow. 
It runs in phosphor bronze, centrally adjusted, 
self-oiling bearings. The drive is applied as close 
as possible to the spindle neck, and a downward pres- 
sure is there produced, which counteracts the upward 
pressure of the tool on the work. Another special 
feature is that the thrust of the spindle is taken 
on a ball race at the front neck instead of being 
carried through the metal of the spindle to the tail. 
The saddle is not carried on the bed, but on V slides 
at the front and rear. These slides being under- 
neath the shears, are protected from chips and dirt. 
The slides are of the ordinary compound type, 21 
are provided with micrometer adjustment. The 
lathe is easy to operate, as all motions, including the 
reversing gear, are controlled from the saddle, and 
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the clutch for the driving pulley can also be operated 
from any part of the machine, An automatic 
knock-off is provided for the longitudinal traverse 
of the saddle, also the usual hand motions, and, in 
addition, a safety device to prevent any possible 
breakage of the feed gears. The lead screw is placed 
directly under the front shear, being thus protected 
from damage. It is provided with a speciat bearing 
in the saddle. A reverse motion operated from the 
saddle is provided for screw-cutting, giving a return 


to the saddle of 8 tc 1 in the 16in., 19in., and 23in. | 


swing lathes and of 10 to 1 in the 28in. and 35in. 


| When seamed the box falls on to a conveyor which 
carries it away to the back of the machine, so that 
there is only one handling of it by the operator. 
For dealing rapidly with round drawn boxes a trim- 
ming, heading, and setting down machine is shown. 
This has positive adjustable feed mechanism which 
handles each box separately at the rate of sixty per 
minute. It has also a device for removing the rings 
of scrap that are cut off the tin during the trimming 
operation. A new hemmer and beader shown hems 
the edges of bodies of tins and either flattens the hem 
or leaves it slightly rounded as desired, and at the 














Fig. 37-HEADSTOCK 


swing lathes. It will thus be seen that whilst screw- 
cutting the nut need never be disengaged from the 
screw. 

The Judson-Jackson Company also exhibits a 60 Ib. 
belt-driven power hammer—Fig. 38—which is some- 
what of a novelty. As will be noted from the illus- 
tration, it has no leaf or bow spring ; spiral springs 
are used between the ends of the levers. The ram 
runs in slides provided with means for taking up the 
wear, and the connection between the ram and the 
crank pin forms a combination which gives to the 

















Fig. 383—POWER HAMMER 


former a balanced reciprocating motion cushioned at 
both ends. A friction pulley drive is provided to 
obviate the use of a countershaft. The pulley may 
he run in either direction, and is operated by a foot 
lever, 

Several remarkably cleverly designed machines for 
the manufacture of tin boxes are exhibited by the 
F, E, Adams Pressure Tool Company. Limited, Bir- 
kenhead. One called a universal seamer is capable 
of dealing with tin canisters or boxes of practically any 
shape. It is fully automatic and will double seam 
simultaneously both ends of irregular shaped or round 
boxes, or single seam irregular boxes in the same way. 





OF SCHAERER LATHE 


same time a bead may be formed in any position on 
the body. We are informed that this machine can 
deal with from 130,000 to 140,000 boxes per day of 
ten hours. 

The production of nuts and bolts in large quan- 
tities necessitates the employment of a special plant. 
Such a plant is shown on the stand of Samuel Platt, 
Limited, Wednesbury. 
illustrated herewith. 


burn from hot forged nuts. The machine has two 
milling’ spindles, and is semi-automatic in operation. 
The nuts are placed in chuck plates on the revolving 
tables, which are raised vertically six times per 
revolution, bringing the nuts under the cutters, and | 
efter being operated on they are projected. One 

















Fig. 39—PLATT’S NUT MILLING MACHINE 


operator can, we are informed, feed both plates, 
and an output of upwards of 20,000 nuts per day of 
10 hours is obtainable by a dexterous operator. A 
wide range of adjustment is provided to suit nuts 
of varying thickness. These machines are also made 
with a single spindle. Fig. 40 represents a horizontal 
heading and forging machine constructed on the 
lines of the well-known large machine made by the 
same firm for the rapid production of large quantities 
of bolts, rivets, spikes, &c. The machine illustrated 
is specially designed for dealing with the smaller | 
sizes of bolts, &c., and forges a bolt head in two blows, | 
after which the bolt is cut off to length and ejected. | 
It may, however, be used equally well for making | 
bolts or rivets in one blow, in which case the article 
is forged, cut off from the heated bar, and ejected at 
each stroke. 

In tube machinery Messrs, Platt show a three-way 








Three of the machines are | 
The first, Fig. 39, is a double- | 
spindle nut-milling machine for removing the pin or | 


| valve, and crankpin. 





screwing machine—Fig. 41—for screwing wrought 
iron or malleable iron gas, water, and conduit fittings. 
The fittings are held by twin grips adjusted by a 
hand wheel, and are operated on simultaneously by 
three screw taps. These are withdrawn automatically 
after each operation. The length of the taps is also 
regulated by the hand wheel and the guide screw, 
which are made according to the pitch of the thread 
being tapped, and can readily be altered. The machine 
is operated from a self-contained countershaft, on 




















| Fig. 40—PLATT’S HEADING AND FORGING MACHINE 


which are three pulleys, one for each direction of 
the spindles and a loose pulley. This shaft communi- 
| cates motion to a second shaft by spur gearing, and 
the tapping motion is obtained by bevel gearing on 
the second shaft. The reversing motion is effected 
| by means of spur and worm gearing actuating a 
quadrant plate, quadrant, and clutch with stops to 
suit the various lengths of fitting. The machine on 
exhibition at Olympia differs from that shown in 
our illustration somewhat in that it is mounted on a 
large cast iron tray. The machines in motion are 
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Fig. 41—PLATT’S THREE-WAY SCREWING MACHINE 


| driven by transmission plant of the firm’s own pro- 
| duction, and the hangers are equipped with Platt’s 


swivelling self-oiling bearings. 

The Vacvum Oil Company is exhibiting two new 
types of mechanical lubricators, one for steam and the 
other for internal combustion engines. The system on 
which these lubricators are constructed is calculated to 
ensure the regular feeding of a given volume of oil, no 
matter of what thickness. We give in Figs. 42 and 43 
sectional drawings of lubricators of both types. The 
gas engine lubricator—Fig. 42—shown at Olympia, 
has four feeds for the cylinder, gudgeon pin, exhaust 
It is driven off the timing 
shaft by means of an excentric, which is so adjusted 
that it causes the oil injection to the cylinder to take 
place when the piston is on its outer stroke. Each 
oil plunger A is driven forward by means of a lever B 
secured to an internal shaft C, the return stroke being 
effected by means of a spring. The amount of oil 
fed by each plunger can be varied within wide limits, 
by means of adjustment nuts on the outer ends 
of the plungers, which regulate the length of stroke. 
The ball valves on the suction and delivery sides are 
in duplicate. When starting up an engine each pump 
can be flushed by means of the finger ring provided 
for the purpose. After leaving the delivery valve 
the oil enters the sight-feed glass and runs up a fine 
wire by surface tension, thus preventing it from 
coming into contact with the glass, which is thus 
kept clean inside. The lubricant is then led away 
by means of a small brass pipe and forced through a 
combined non-return valve and ejector. On the 
delivery side all valves are fitted with an air vent, 
which should be opened to allow the air to escape 
when filling the container with oil. The steam engine 
type—Fig. 43—is very similar in design, the only 
difference being that the levers B for operating the 
plungers in Fig. 42 are replaced by cams or excentrics 
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D, and the transverse shaft is operated by means of 
a ratchet or worm-reducing gear depending on the 
speed of the shaft from which the lubricator is driven. 

Appliances for the application and utilisation of 
The firm of 


water power are not very numerous. 


required alteration in supply has been attained 


the change in water supply. 


452 Bore 


Brass Pipe 
. for Steam Engines 
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Mechanical Lubricator 
For Gas Engines. 






Mechanical Lubricator 
for Steam Engines. 
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Figs. 42 and 43—VACUUM OIL COMPANY'S LUBRICATORS 


Joseph J. Armfield and Co., Ringwood, Hants, is, 
however, exhibiting a generating set comprising a 
water turbine, dynamo and governor, complete on 
one bed-plate, which is worthy of notice. The govern- 
ing mechanism is specially noteworthy, and is intended 
to compensate for the interval of lag which takes 
place between the alteration in the water supply 
and its effect upon the speed of the turbine. Refer- 
ring to the illustration Fig. 44, the shaft A by rotating 
actuates the gate of the turbine, and in so doing 
raises or depresses by means of the screws B and C 
and the block D the fulcrum of the lever through 
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Fig. 44-TURBINE COMPENSATING GOVERNOR GEAR 


which the movement of the governor balls, due to 
change in the speed of the turbine, is made effective. 
By thus raising or depressing this fulerum, the move- 
ment of the governor balls is momentarily counter- 
acted, and the gate ceases to move. As soon as the 
rod C has been raised or depressed, however, one of 
the discs E, E! is brought into contact with the 
friction roller F, which is driven independently of 
the other mechanisms of the governor, and the screw 
C is thus revolved, returning the fulcrum of the 
governor lever to its normal position. The governor 
balls are thus again put in charge of the movement 
of the gate, and the process is repeated until the 


the same movements, viz., the gate movement in | 


sympathy with the change of speed, the back control, 
or check of the governor action, and the relay, or 
return to a position in which the governor balls 
again have charge, are obtained by different means. 
Here the immediate effect of a gate movement is 
a movement of the fulcrum of the governor lever, 
to counteract the governor action through a dash- 





but between each movement the turbine is given 
time—a fraction of a second—to adjust its speed to | is sawing a 10in. or a 2in. bar. 


the saw. The effect is that only two or three teeth 
are cutting at the same time, whether the machine 


All the pressure js 
concentrated on these few teeth, and the pressure per 








In a second governor exhibited—see Fig. 45— | tooth never varies. It is found that it is necessary 


| to use only about one-third the pressure that is em. 
| ployed in ordinary machines to do the same work. 

















Fig. 46—-HUMPAGE GEAR HOBBER 


The pressure on the saw blade is produced by means of 
the spring arrangement in the base of the machine, 
thus saving weight—Fig. 47. This pressure can 
be varied to suit the conditions, but it remains con 
stant from the time the saw commences its cut until 
it is very nearly through. Just before it gets through, 
however, it is automatically relieved of nearly all! 
pressure, and a frequent source of breakage of blades 
is thus removed. This effect is produced by the 
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Fig. 45—ARMFIELD’S TURBINE-GENERATOR SET 


pot G, which momentarily acts as a rigid rod. Then 
an adjustment of the springs H gradually causes 
the dashpot system to extend or contract, returning 
the fulerum to its normal position. The movements 
are adjustable throughout to render the governors | 
adaptable to each separate requirement. 
The firm of Humpage, Thomson and Hardy, 
Bristol, is showing high-speed gear-hobbing machines 
and hack saws. The leading feature of the gear 
hobber—shown in Fig. 46—is the four-speed gear | 
box mounted on the column, which renders it self- | 
contained. The drive is by means of a single belt to a 
constant speed pulley or by an electric motor on the 
gear box. There are means provided for altering the 
feed. This is done by the turn of a handle. All the bear- 
ings are bushed with gun-metal and all gear wheels, 
except the change wheels, are of steel cut from the 
solid. ‘The worm wheel which drives the table is of 
cast iron, made in two sections. The worm is double- 
threaded, giving a slow running worm shaft and is of 
steel case hardened and ground all over after the 
hardening process, The worm and wheel run in an 
oil bath, and have adjustments to take up wear. 
The 22in machine shown in operation has an ingenious 
attachment for cutting spiral wheels. These are made 
by formers upon which any desired leads are cut. 
No change wheels are required, and mathematical | 
knowledge on the part of the operator is unnecessary. | 
The makers do not advise the adoption of this system, | 
however, for wheels of large diameter. 
The above firm also exhibits a power-driven hack 
saw, in which are embodied several ingenious 
features. The guides in which the saw frame runs 
are inclined so that a rocking motion is imparted to 


|is given to the saw blade. 


adjustment of lock nuts shown on the spring coupling 
device. The saw blade runs between roller steadies 
which prevent it from twisting or from running 
bodily out of a true vertical plane. An excentric 
bolt is provided for fixing the saw blade to the frame, 
and by giving this bolt a half turn the correct tension 
As the point of attach- 
ment of the connecting-rod is in a direct line with 

















Fig. 47—HUMPAGE POWER HACK SAW 


the teeth, a direct pull is obtained with absence of 
chattering. The saw frame is easily raised, lowered 
or sustained in any desired position while the machine 


| is running. 
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THE SINGLE-SCREW MOTOR SHIP 


EAVESTONE 


SIR RAYLTON DIXON AND CO., LIMITED, MIDDLESBROUGH, BUILDERS 























she was built by Sir Raylton Dixon and Co., Ld., and is 
Wess 275ft. 9in. long by 40ft. 6in. beam by 18ft. 4in. draught 

Av last Great Britain has a motor ship of its very with a displacement of 4310 tons, a deadweight 
own, and we should like to take this opportunity of capacity of 3050 tons, and a block coefficient of -76. 
tendering our hearty congratulations to Messrs. With a propeller 12ft. 3in. diameter, 10ft. 74in. 
Furness, Withy and Co. on their enterprise in having pitch, 64 square feet area, running at 90 revolutions 
the Eavestone built for their ordinary tramp service, per minute, she does something over 9 knots. <A 
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then stated that they were to be built by Richardsons, 
Westgarth and Company, Limited ; we now find that 
this is only so up to a certain point, as the cylinders, 
pistons, and covers have been actually built by Messrs. 
Carels Freres, of Ghent, though the rest of the engines 
have been made by the Middlesbrough firm under the 
licence and supervision of Messrs. Carels. Thus we 
cannot quite claim that we have also a British-built 
motor, but on due consideration of all the circum- 
stances we do not think that there is cause for real 
regret in this; we are not even sure that we are not 
rather pleased than otherwise that this course has 
been adopted. The cylinders, pistons, and covers 
are the most vital parts of the Diesel engine, and at the 
same time they are the most difficult to construct 
without previous experience. Messrs. Richardsons, 
Westgarth have had experience enough with gas 
engines, and have shown wisdom enough, to realise 
this, and rather than risk any failure in their first job 
which might tend to discourage them or the shipowners, 
they decided to go half-way and win for themselves 
the experience necessary for Diesel work in the less 
tender spots, and to go on gradually to the more 
delicate details. The shafting, columns, guides, &c., 
have then been constructed under the watchful eyes of 
Messrs. Carels’ experts, and we rather gather that 
the firm has found that these parts alone have formed 
a very good and sufficing apprenticeship. The result 
has been that the makers may now go on step by step 
unhampered by thoughts of failure or money wasted. 

An important difference we found over the original 
design is that the revolutions have been reduced by 
fitting a coarser screw from 115 to 95, only 15 1nere than 
the normal revolutions of her sister ships fitted with 
steam engines, so that most useful comparisons 
should be obtained. It is rather surprising to learn 
ihat this reduction in revolutions has been made 
without loss of power. To effect this we are in- 
formed that the mean effective pressure bas been 
raised to 127 Ib. per square inch. Unfortunately, we 
are unable to give a diagram showing this remarkable 
result, the one given below only shewing an M.E.P. 





! 
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ENGINE DIAGRAM 


of 107 lb. One of these comparisons has already come 
out. The Ne. 2 hold is 14ft. longer than, the corre- 
sponding hold in the sister steamship, and we have 
here a figure which is not a matter of estimate but an 


; accomplished fact. We will not at present say any- 


ENGINES OF THE EAVESTONE 


so that they may learn for themselves from actual , picture of her appears above, and a drawing on | 
experience whether the claims which have been put | page 436. 

forward on behalf of the Diesel engine are justified We were able to give a short preliminary notice of 
by the results of running over an extended period | the engines of this ship in our issue of September 15th, 
of time, and not only under trial trip conditions. | 1911, but several modifications are to be found in 
With regard to the ship, we may say briefly that! the engines as actually fitted. For instance, we 


thing about the comparative number of hands 
carried, as it will be better to wait for a few more 
voyages to see that the proper complement has really 
been arrived at. It should be mentioned here that 
the ship has already been trading for the past month 
or two across to the Continent, and the owners have 
preferred to keep her close at hand until experience 
and confidence have been gained before allowing her 
to cross the ocean or permitting reports to be made 


| in the technical Press ; a very wise course. It should 


be remembered that she is only a single-screw ship, 
and not a twin screw, as most of the other motor ships 
are, so that reliability is absolutely essential, The 
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design of the engines is in accordance with the outline 
description already given by us, though it will not | 
be out of place to repeat the fact that they are of the 
Carels’ type, and that the cylinders are 20in. diameter 
by 36in. stroke, and give 800 brake horse-power at 
95 revolutions per minute. 

With regard to the fly-wheel, about which we raised 
a slight query in our last notes, though it is 9ft. in 
diameter and weighs 12 tons, it does not appear to 
interfere in the least with the reversing; in fact, 
when stopping the engines, the cranks oscillate once 


or twice on the compression before coming to rest, 
é \ 


which ave think is proof enough. 

Returning to the engines, views of which are given in 
a supplement, we note that the cylinders, covers, valves 
and reversing gear are exactly the same as those of 
the Carels—Reihersteig engine which we described 
and illustrated on pages 378-9 ante, and need not be 
further detailed here. We should, however, just 
note that the rockers, instead of being straight, are 
* lop-sided,” which rather spoils the symmetry of the 
tops, but as the bearings in the fulcrum are very 
ample, there can be no mechanical objection. We 
would mention, too, that the fuel valves, as in the 
Monte Penedo, and many other engines, are enclosed, 
the gland being on the horizontal rocking spindle, 
so that the valve itself is quite free, and the liability 
to stick enormously reduced. The external cylinders 
are of the well-known Carels’ shape, as shown well 
in the drawings on page 435, and it may be seen 
from the cross-section in our Supplement what 
a splendid lateral stay is obtained in this way from the 
cylinders to the columns, and alse what an ample 
water space is provided round the exhaust belt with- 
out piling up sudden thickenings of metal in unex- 
pected places to cause unequal stresses when expand- 
ing. As is becoming fairly general practice now, the 
part of the piston which has to sustain the heat and 
force of the combustion, and carry the rings, is made 
separate from that which has simply to act as the 


valve to cover the exhaust ports. The advantages | 


of this plan we have already discussed in a previous 
article. A gland is fitted round the bottom part of 
the piston to prevent any gases which might leak 








round the rings from escaping into the engine-room. 
Flanges on the piston-rod form the connections to 
which the two parts of the piston are bolted, as shown | 
in the cross section. The removal of the piston is | 
effected from above, and the comments we made | 
with regard to the Reihersteig engine apply here also, 
although we cannot help thinking that when the 
English builders have gained sufficient experience | 
to enable them to strike out on a line for themselves, | 
this may be modified. Water-cooling is used for the 
pistons, guides, and main bearings, and the arrange- 
ment adopted here for getting the water into and out 
of the pistons appears to us to be a good one, and one 
likely to have a good life, the glands being rotary and 
not reciprocating, so that wear is reduced. Water is 
admitted to the end of a horizontal tube carried on 
the lower part of the back of the cylinders, which 
may be clearly seen in the engraving in ovr Supple- 
ment, the water admission pipe being stationary and 
the gland in the horizontal tube oscillating with a 
very small amount of motion. Hollow arms on these 
tubes carry the water down to a second similar gland 
on a hollow link, the opposite end of which has a 
similar connection to the crosshead, from which a 
short pipe leads the water into the hollow piston-rod 
and so up into the piston. Asimilar set of connections 
on the cther side of the crosshead fcrms the water 
outlet. There are thus six small glands on each cylin- | 
der, but the amount of motion on each is very small, 
so that the amount of wear should not be great, and 
the gland has been used now for some years on big 
gas engines running at 200 revolutions per minute 
with complete success. Besides this, as the engine 
in question is an open one, and has not forced lubri- 
cation, any small leakage will not affect the oi]. It 
would almost appear, therefore, as if the fears ex- 
pressed by many steam engineers on this question 
are groundless, as the arrangement has been proved 
to be capable of running at a speed far higher than 
would be encountered in any ordinary racing. It 
appears likely, too, that the commercial engine of 
the future will be an open one, so that saponification 
of the oil is not to be feared. Even for a closed-in 
engine we are almost inclined to prefer an arrange- 
ment designed to prevent wear to one in which care 
is taken as far as possible to prevent the water having 
access to parts which might become worn, such as 
that adopted by Messrs. Sulzer on the Monte Penedo, 
where the pipes telescope, so that the work thrown 
on the glands is considerable. The supply of cooling 
water is taken first through the Reavell air com- 
pressor into the pistons, then into the hollow guides 
and main bearings, and from there it flows into a tank 
in the bilges. From this tank it is pumped by a 
steam donkey into a Richardsons—Westgarth “ contra- 
flo” condenser used for the winches, steering gear, 
&ec., and so overboard. 

In the design of the engine below the cylinders the 
instructions were to follow exactly the steam engine 
practice of the firm so that there is not much to 
comment upon except, of course, that the work is 
on the basis of thousandths of an inch instead of 
sixty-fourths. The ordinary cast iron columns and 
guides are formed into a very solid and rigid frame- 
work by being connected together at the top as shown 








in the elevation. Two double-acting reciprocating 
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scavenge pumps are fitted, and are driven by ordinary 
air pump levers off the crossheads of the two centre 
cylinders. We noted that the silencers are in the 
form of the usual slotted air bottles, and since they 
appeared to us to be a good deal longer than those 
usually seen we hoped for greater silence. The 
noise, was, however, about as usual, quite a sharp 
sound, and we noticed that the end of the silencer 
furthest from the pump appeared to be doing most 
of the work, as, not only was the sound greater at 
that end, but the flame of a lighted match held about 
3in. from the slot was hardly deflected at the end 
nearest the pump, but was drawn quite horizontal 
at the other end. This almost appears to suggest 
that if perfect silence is desirable the air bottles 
should be increased in diameter rather than in length. 
We shall be more than ever interested to see the 
effect of the disc silencers mentioned in connection 
with the Reihersteig engine. Each of the scavenge 
pumps is made of sufficient size to give an ample 
supply of air to two of the cylinders, so that the ship 
can still come home on, two cylinders in the event 
of the total collapse of one of the pumps. The valves 
of each scavenging pump are driven by a single ex- 
centric and a rocking connection shown in the cross 
section, their reversal being effected by the simple 
expedient of having the excentrics loose on the shaft, 
thus improving even on the Monte Penedo in sim- 
plicity. We believe, however, that it is proposed 
in future still further to add* to the simplicity by 
eliminating the excentrics altogether and fitting 
automatic valves. The Niiremberg accident has 
evidently been taken very much to heart among motor 
builders, and good relief valves are fitted at each end 
of the scavenging air pipe. On the after cylinder 
are smaller rocking levers, which drive the reciprocat- 
ing cooling water pumps and two bilge pumps and 
the fuel pump for lifting oil from the bunkers to the 
settling tanks. 

The lubrication throughout the engine is of the 
simplest form, consisting of sight feeds on the main 
bearings, guides, &c., though a small reciprocating 
pump is fitted on the crosshead to lubricate the cross- 
head pins, owing to the comparatively small move- 
ment and to the pressure on the pin being always in 
the same direction. Two Mollerups provide the 
supply for the cylinder walls. 

Messrs. Carels Fréres still stick to a centrifugal 
governor driven by spur gearing off the vertical cam- 
shaft driving spindle, and they prefer this to the 
Aspinall, as they are of opinion that the re-admission 
of the oil after racing is not so sudden as with the 
Aspinall. To this, however, judging from the experi- 
ence gained with the Selandia, there appears to be 
no objection in practice, and we prefer the inertia type. 


A great feature claimed for the engines by the 
builders is that all the main engine auxiliaries are 
direct driven from the main engines themselves 
the Reavell air compressor off the front end of the 
shaft, and the scavenge, water, circulating, bilge, 
and fuel pumps off rockers. This appears to be very 
desirable practice, as the attention of the man on 
watch can be concentrated on his mainengines. Nor 
is there the same need for independent auxiliaries as 
there is with the steam engine, and greater silence 
results. There are, of course, independent auxiliaries 
in the engine-room, as the winches, and whistle, and 
electric light engine, and the steering gear at times, are 
driven by steam. For this purpose a coal-fired donkey 
boiler is fitted, and this necessitates a donkey pump, 
circulating pump, and condenser in the engine-room. 
There is also a steam ballast pump, and this gives a 
touch of real old steam tramp practice, as it is used 
as a turning engine by fitting a rope drive to a worm 
gear on the main shaft. This, however, we hardly 
think is likely to survive. There is also a small 
evaporator and a steam electric lighting set, and an 
air compressor of about 60 horse-power—two-thirds 
of the power of the main compressor—to act as a stand- 
by, and to run when the ship is entering or leaving port, 
so as to make certain of a good supply of air in the 
air receivers for manceuvring. This, with the three 
air receivers, appears to afford plenty of reserve, as 
we saw eight consecutive manceuvres carried out in 
a very short time, ample pressure still remaining in 
the one receiver which was in use, whilst the other 
two were untouched. Ordinarily the main com- 
pressor delivers a considerably greater quantity ot 
air than is required by the engine for fuel injection, 
so as to maintain pressure in the receivers to allow 
for a certain amount of manceuvring without starting 
up the auxiliary compressor. On a long voyage, 
however, when no manceuvring is required, this 
would mean waste, but this is obviated by arranging 
for the steering gear to be worked by compressed air 
when clear of the land, steam being substituted when 
approaching port. A centrifugal bilge pump is 
fitted, driven by chains off the auxiliary compressor, 
to take the place of the steam bilge ejector under 
British Corporation rules. 

We find that there is quite a feeling among bridge, 
officers that steam is better than compressed air 
for the whistle on account of the visibility as well as 
audibility of the signal, by which the ship which 
is signalling can be identified, and we hold to our 
opinion on this matter. Of course it does not help 
at night, but it helps for a good proportion of the 
twenty-four hours, and at night men are more careful 
and try to avoid manoeuvres in which the whistle 
has to be relied upon to indicate their intentions. 













































































































































































































































































































































S 
Cent! Pump Steam Driven Auxiliary 
for Bilges. Air Compressor. 














Oct. 25, 1912 THE ENGINEER 435 
ENGINE ROOM OF THE EAVESTONE—ELEVATION AND PLAN 
Skylight 
es 
Silencer 
TT 
fuel Filters : Q Donkey Boilers 
Steering Gear 
ain 
Evaporator 
q 
Se 
at 
~Q 
9% & 
ee as zs 
Drain Tank’ ™ 
Ob 
Evaporator Reserve fuel Tank 
/0 Tons 
Steam = ia Donkey 
fuel bil Donkey Boiler Feed Pump. 
Filter | 
| 7 © sie ae eal I 2a ams x 
| Hand Pump Uy 3 é - Z % dese 
tee we = t - gi Bae . # all 
| | | | ' 4, ae t j fl H \\ 
} | / ; oe X ' 
| | WAT J) | [ets J 
: (A KH 41-] QE - + 
| | | | = ? , , 
| Woe) ft Tn Tae... 1 
| y Ht tl] i | ; / 
a8, “Ly me ae, 
At) .'” oe 
= 
: UC I 
| ® 
Engine Room Store 















































“eh 083 aro SeenOe pe ser eh taoicimmineones ie ose st Ae RIA LE OIE II SRS IONE eee oi aa ARERR RG RMON Fey eM ee Es ees SE ees ees ag ac sos CEM 2s bei 
‘ Bes 
N \ 
re 2S Niwws 
oO S33NIONQ any 
= t 
ae 
es voy Sy2ag uvaamy abpig « t } ay 
io buiwadg at 
r Ol £ 1 Ss \ 
Ps Say2iiy |e Ok . 
5 | SuaAo7 Sayouiy \ 
ena \bip| vovev earbuy ee Ox. - 
; 0) 19" a $2 e ns 


+ 





5 burvado 
vappe7 ; 






2 
927°H 





SaAjays 



































































































































































































— 
= 
F 4 
——4 
= 
= 
== = De RI j * 
= on = mn = a ; a geodon 
—— = Z 
1 {ete <i jo" — at — a, - 
} ee oa = | ez iM WO 
= _ 7 == aa 2 Ks ts [0278 
‘ = | Rte wT ET~ 
| /a}/S 
ia = it =] == woug SMe 
AP ———— * 
= = = ; WSO YIN 
_ 422q doog 
“yo 3 J 
Z AE SHecmms abpiug Buikyy ‘abpiug uaddn ~ 
— ; ; ‘yoog abpiug 
'——__—____—___-———_ 99-/¢ uolsing ‘1m aqua) — - 
(da) ezt_22! Z1 1 of St wt ct Ot «80! — St tt 20! =O — 86 6 PG ae@eeeyewnaewyeaenaeen wn DP Ww 2 OF sy Py og = a ee — : 
rl oT Gaba 4 e] shy FG 287) ' 10 LI {aul 
= Ham? N 
ic} 7 ae ane ~ “| jauuny 13€4S I ie: 
ee ae PICH oN & wooy auibugy = | er oe 
ae eS | pee ee wa Se 
‘ 2} yeag 204 > se Sc kann Aen = S PICH ZoN T a _ 
br == x one) N & 1 Yue] i = 
———— = - Ta , 
——Teo t= ———— - —— - — ee : 
e i am — + — 3 —— pe 9] it : = eat, Sng, = ; Y . + aad u —hrsrorvmnanan 
————— Saree ; Se ee eS ae 
— aa 5M |i ™* = roy = oo + j, $Y87 vaam), 
Se er SE cody cal 
a 6° ] s 5A ahs 1 | °6 p.sitewo Pagoubiy lrg yK Wi - 
—— S j ’ 4 wa, Mayu, saan , ® f, % , 
: \ (, : AybuIg..0,5) ') 189209ay'7.0,22 TP a fa . 
. \ K > | Zp aN ' 
\ ? aN MOD SH : Wak AN 
Li ~. st) aN VR bs BG 
y: Co a .3 Ww uN 
A WN 3 — | sal C, INN 
! | rg | ee 
} ff | iN — | IX } YY 
as Y a as | . 
i | » buiuMy Lf \ | Va . 
‘ . | 4 N 
aa ° x INN Y 
“a \ f “e 
ag, \ Vl — 
ae Y 
S SG 
I} | 
I] HI 
}} i] 
Hf 











(S&P abnd vas Uwondwosap Og ) 


GaLIWIT “09 GNVY HLUVOLSAM ‘SNOSGUVHOIY Ad GANIONG GNV ‘G@LINIT “OO GNV NONIG NOLIAVY YIS Ad 110d 


ANOLSHAVA dIHS HWOLOW MAAMDOSATONIS GHEE 


436 












Ser gee 


Se acl 
Wie ec? * 











PE Oe 


ia ig, 2 tag 














Oct. 25, 1912 


THE ENGINEER 


437 














A curious sort of compromise has been adopted in 
connection with the disposal of the exhaust gases 
from the main engine and the smoke from the donkey 
boiler. It was originally intended to allow these to 
escape through two derricks on the main deck, but 
shat allotted to the donkey boiler was found to be too 
mall for its work, so a small and insignificant-looking 
funnel has been fitted up to take its place. The 
result is far from pleasing, though, of course, on a 
iramp no sacrifices need be made on the altar of 
heauty. ‘There is, therefore, a funnel amidships on 
(he centre line of the ship belching forth black smoke, 
while from a low derrick alongside comes the 
pleasant little * chuck-chuck ” of the main engine 
exhaust, unaccompanied, however, by any smoke, 
<o far as our observations went. No attempt, we are 
«lad to note, has been made to allow the exhaust to 
escape through a mast, and we find that sea-going 
opinion is with us in the views we expressed on this 
question in connection with the Selandia. 

Such, then, are the main points of interest which we 
noticed on this, the first British-owned, and, we 
can nearly say, British-built motor ship. By the 
courtesy of Richardsons, Westgarth and Co., 
Limited, and Furness, Withy and Co., Limited, we 
are able to append the following notes on the running 
of the engines and some general impressions formed in 
the course of a shert run we had outside the Hartle- 
pools some days ago. 

The appearance of the engines from the starting 
platform is almost exactly like that of a steam engine, 
except that there looks to be more complication 
about the reversing fitments. We are inclined to 
think that the appearance of this part will be simplified 
after our steam marine engineers have had a go at it, 
though wisely in this first case the builders have ad- 
hered slavishly to the designs of the licensors. The 
handling of the engines was very smart. We saw 
several cases in which they were reversed from 
full ahead to actually-running astern in from 9 to 
10 seconds, and this without any haste ; in fact, with 
intentional deliberation, and we were informed that 
full ahead to full astern has been obtained in 6 seconds. 
We noticed that whenever the engine took up the 
running after a reverse the relief valves on the top 
of the cylinders lifted for a revolution, showing that 
there must be some slight accumulation of oil in the 
cylinders, as the valves are set to lift at 620 Ib. 
Several of our observations showed that it only took 
about 8 seconds from the ringing of the telegraph 
till the engine was actually running ahead, when the 
gear was already in the ahead position. We did not 
ourselves observe a case in which the engines were 
actually put from ahead to full speed astern, the 
revolutions astern only amounting to about 64 for 
some few seconds instead of the 95, so that we were 
unable to judge of the acceleration capabilities. This, 
we believe, was intentional, and not due to any ques- 
tion of inherent defect in this particular. The 
absence of vibration was a most marked feature. At 
full speed on all the three platforms we were able to 
draw a straight line across our note-book, which 
showed no indication of any disturbance beyond that 
due to our own weakness in this respect. On deck 
we could hardly tell that the engines were running ; 
in fact, on one occasion we came back into the engine- 
room, thinking that they were stopped, but without 
having our attention specially directed to the point, 
and were surprised to find that they were still turning 
at about 60 revolutions. No doubt the four cylinders, 
unspoilt by a big reciprocating scavenging puinp at 
one end of the shaft, together with the rigid construc- 
tion of the framing, had much to do with this. At 
all events, it is all that could be desired. The glands 
on the lower end of the pistons are very effective, 
and there was no sign of any smell or smoke in the 
engine-room. ‘The motion of the water-cooling pipes 
for the piston looks jerky, but the parts are good stiff 
castings, and there was not the vestige of a leak. 

We do not know whether it is worth while referring 
again to the question of noise, but as all our readers 
may not have had an opportunity of seeing a marine 
motor at work, we may say that on the bottom plat- 
form the noises are, as near as we can judge, exactly 
the equivalent of those made by a steam engine, 
except that the air pump levers emit a sort of a rattle, 
il we may use the term, which is probably accounted 
for by the fact that they appear to be on the light side. 
hese levers make the engine noise greater than that of 
the Selandia, but she, of course, had an enclosed engine 
and forced lubrication. The total engine-room noise, 
however, is very much less in the Eavestone, as there 
‘ve no auxiliaries. It was, in fact, hardly necessary 
to raise the voice when speaking on the starting plat- 
form. The noise on the tops is, of course, more than 
in & steam engine, though it is confined to the cams 
% nd tappets and the seating of the valves, and this is 
»y no means great. It is curious to note, however, 
‘hat in spite of the extreme care and accuracy neces- 
‘ary with the Diesel we have hardly ever seen one 
‘unning in which all the cam rollers and tappets 
were equally adjusted. For instance, in this case, 
in two of the cylinders the fuel valve rollers were 
making less noise than those of their scavenge valves, 
and for fuel valve rollers they were exceedingly quiet. 
In the other two cylinders, however, the exact reverse 
was the case, and the scavenge valve rollers were 
exceedingly quiet, the fuel valve rollers being some- 
what more noisy, though not noisy as fuel valve rollers 
go. The designed clearance betweon the rollers and 





the cams of the scavenge valves is 0-5 mm., and we 
noticed that this was filled up by a film of oil, so that 
no daylight could be seen. This is very much closer 
than can be obtained with the rollers of the exhaust 
valves of a fow-cycle engine, where the clearance 
is usually set at about 2 mm., though we have never 
yet been able to learn what the clearance actually is 
when the valves are warmed up. We have, however, 
set inquiries on foot, and hope to learn this interesting 
detail shortly. It can, of course, only be obtained by 
taking the measurement immediately the engine is 
stopped after running for some time on full load. 
The tappets and the valves in the return to their seats 
were making more noise than the cams, but it really 
required rather close attention to each part to pick 
out the individual noises, the whole amount for all the 
parts being so small. In making these observations, 
our attention was forcibly drawn to the fitting of a 
long pipe over the relief valves, which allowed the 
discharge of the burning gases when the valves 
lifted to take place well above the observer’s head, 
instead of into his face, as might otherwise be the 
case. Some such shield should be fitted on all cylinder 
relief valves on motors, as the outcoming matter is a 
good deal more harmful than that from a steam engine. 
It is startling enough, at all events. 


One curious and instructive little incident occurred 
in the early part of the run. It was noticed that the 
air pressure was slowly and steadily going back 
instead of remaining constant, as it should have done, 
when the manceuvres incidental to leaving port 
were completed. The engine was therefore stopped, 
and search was made in various directions for a possible 
leak, but without discovering anything. The engineer 
in charge of the engines was, however, so very positive 
that the trouble lay in Ne. 1 cylinder, as he felt sure 
that it had not fired when starting up, that instruc- 
tions were given to examine that cylinder particularly. 
It was immediately noticed that the roller of the 
fuel valve 1ocker had no clearance on the cam, so that 
the valve could not seat itself, and air was passing 
direct into the cylinder all the time. A very slight 
adjustment was made while running, which imme- 
diately produced a healthy lifting of the relief valve, 
and all was well. It was interesting as showing that, 
whatever may have been the rise in pressure due to 
the accumulation of oil in the cylinder which must 
have taken place, the strengths of the parts were 
ample ia conjunction with the relief valve to obviate 
any serious consequences, a point which we referred 
to in a recent leader. It was instructive as showing 
how some possible derangements do give definite 
indication of their whereabouts to those who are 
skilled to observe. The fact that such a thing 
occurred without entailing any consequences whatever 
beyond a short stoppage is much to the credit of the 
builders, and we are very pleased to be able to record 
that the point has been demonstrated by actual 
experience. It should, of course, be remembered that 
the possible accumulation of oil in the cylinders is 
less in a two-cycle engine than in a four-cycle, as the 
scavenging air can sweep it off the piston tops, away 
down the exhaust ports, while in a four-cycle engine 
there is no such easy way of escape. 


The rest of the trip was made without incident 
except that a special set of manceuvres was carried 
out which demonstrated to the full the beautiful 
control of the engines. We must say we like the open 
engine better than the enclosed, and we think that 
this feeling will be shared by those marine engineers 
who see both. When on the starting platform there 
is not the slightest feeling of having before one a sort 
of ‘‘mystery box,” which the closed-in engine 
gives, though, of course, this is a mere matter 
of personal idiosyncrasy, and if the revolutions 
are so high that forced lubrication, with the accom- 
panying closing in of the working parts, is thought 
necessary, it would not arouse the least prejudice in 
our minds. The engine-room is_ extraordinarily 
compact, and yet there is plenty of room all 
round the engiae. As we have mentioned above, 
the Diesel engine gives 14ft. more on the No. 2 
hold than the steam engine, though it should 
be borne in mind that if a comparison of this 
sort is to be made, an oil-burning steam engine should 
be taken in order to be strictly fair, as was pointed 
out to us by a well-known steam engineer a few days 
ago. Anyway, in this case the Eavestone carries 
3050 tons at 9 knots on something under 3} tons of 
fuel per 24 hours, whereas a sister coal-burning ship 
carries 3150 tons at 9 knots on 12} tons, but this is 
for short voyages, and includes lighting and banked 
fires. In this ship 150 tons cf oil are carried in her 
double bottom under Nos. 3, 4, and 5 holds, enough 
for 42 days’ “‘ steaming.’ At present Texas residual 
oil with a specific gravity of 0-92 is being used, and 
the consumption was given us as 0-47 lb. per brake 
horse-power per hour, a very good result for a two- 
cycle engine. The consumption of lubricating cil 
was stated to be four gallons per day. 


Altogether, we must express ourselves as very 
pleased with as much as we were able to see in the 
course of a few hours, and as the ship has now left 
for the United States on the same service as that on 
which a number of her sister ships, with steam engines, 
are employed, really valuable information on the 
whole question of the comparative merits of steam 
and oil engines, and not’ only ideas as to individual 
features, should be obtained in due course. 





NINE MONTHS’ CLYDE SHIPBUILDING—PAST 
WORK AND PROSPECTS. 


SHIPBUILDING on the Clyde for the past quarter—not- 
withstanding the period included the July (fair) holidays 
and the usual interruption to work thereby occasionea— 
has been characterised by an activity in launching fresh 
tonnage which maintains, if it does not exceed, the records 
in this connection which have almost constantly been scored 
since the beginning of January. During July, August, and 
September the output in each case has been a record 
figure for that month in the history of the industry. For 
the eight months up till and including August the output 
was 417,550 tons, and for the nine months’ period ending 
with September a record figure has also been maintained, 
viz., 472,270 tons. On the nine months there is an in- 
crease as compared with last year of over 39,000 tons, and 
as compared with 1906, the previous best year, of about 
10,000 tons. The record output for the whole twelve 
months was made last year, with a total of 630,580 tons, 
so that if 1912 as a whole is to mark another step forward 
by the Clyde, over 158,000 tons, or about 53,000 tons per 
month, of the three remaining months, will have to be 
launched. The conditions which at present rule in the 
shipbuilding industry are such that full-pressure activity 
must be maintained if the output above indicated is 
to be realised. There is certainly a number of 
large vessels to be sent off the *‘ stocks ”’’ before the end 
of the year; but there has been, for two months or so, a 
marked reduction in contracts booked, and with a con- 
tinuance of this falling off shipbuilders may look forward 
with assurance to “a spreading out” of the dwindling 
proportion of work on hand. 

In respect not only of volume, but of technical character 
as well, the tonnage output from Clyde shipyards during 
September—indeed, since the resumption of work after 
the close of the annual “fair holiday ’’ period in July— 
has been as notable as the nine months’ period has been 
abundant. The output per month for the past quarter 
has been stated, but it will better convey the nature of 
the work accomplished during the period if we give a bare 
‘enumeration of the principalitems. No fewer than twenty- 
four of the individual vessels launched since mid-July 
were of over 4000 tons ; twelve of those were over 5000 
tons ; eight were over 6000 tons ; five were over 7000 tons ; 
four were over 8000 tons ; two were over 9000 tons ; and 
two were between 13,000 and 15,000 tons. Heading the 
list, as regards size at least, is the Empress of Russia, a 
quadruple-screw turbine steamer of 15,000 tons, Jaunched 
in August by the Fairfield Shipbuilding and Engineering 
Company for the Canadian Pacific Railway Company. 
Next in the order of size, and rivalling the first in respect 
of technical importance, is the triple-screw ‘* combination ~ 
steamer Niagara, of 13,500 tons, having reciprocating 
engines and turbines of 12,000 indicated horse-power, 
aunched also in August by John Brown and Co., Limited, 
Clydebank, to the order of the Union Steamship Company 
of New Zealand. Then comes the Infanta Isabel de 
Bourbon, a triple-screw combination engined steamer of 
9750 tons, launched in September by William Denny and 
Brothers, Dumbarton, with engines by Denny and Co., 
of the same concern, for the Compafia Transatlantica, 
Cadiz. Other items were the twin-screw Neuralia, of 
9200 tons, launched in September for the British India 
Steam Navigation Company, Limited, by Barclay, Curle 
and Co., Whiteinch, and supplied with quadruple-expan- 
sion engines of 6500 indicated horse-power, from the same 
company’s works at Finnieston ; the twin-screw steamer 
Willochia, of 8600 tons, and with quadruple-expansion 
engines of 8500 indicated horse-power, launched in August 
by William Beardmore and Co., Dalmuir, for the Adelaide 
Steamship Company; the twin-screw steamer Indara, 
8750 tons, launched in July by William Denny and Bros., 
Dumbarton, for the British India Steam Navigation 
Company, and fitted with engines by Denny and Co.; 
the twin-screw steamer Novaria, 6870 tons, launched in 
July by Caird and Co., Greenock, with engines of 4000 
indicated horse-power, by the same concern, for the 
Peninsular and Oriental Company; the screw steamer 
Diplomat, 7650 tons, launched in August by Charles Connell 
and Co., with engines by Dunsmuir and Jackson, Govan, for 
T. and J. Harrison, Liverpool ; the screw steamer Nicosian, 
6360 tons, by D. and W. Henderson and Co., Partick, 
with triple-expansion engines by the same company, 
launched in August for F. Leyland and Co., Liverpool ; and 
the screw steamer City of Dunkirk, 6000 tons, with triple- 
expansion engines of 3300 indicated horse-power, built 
and engined by Barclay, Curle and Co., Whiteinch, for 
the Ellerman Lines, Liverpool. 

In naval construction the period under review was not 
particularly notable for the output of vessels of big tonnage, 
but certainly quite up to the average as regards small 
but high-powered craft. One of the most important 
vessels sent off the stocks was the protected cruiser Sydney, 
5400 tons, with Parsons turbines of 25,000 indicated 
horse-power, by the London and Glasgow Shipbuilding 
and Engineering Company, Govan (Harland and 
Wolff, Limited) for the Australian Government. Three 
items of outstanding technical interest embodied in 
the quarter’s period of output were :—H.M.S. Woolwich, 
torpedo destroyer depét ship, 3400 tons, built and engined 
by the London and Glasgow Shipbuilding and Engineer- 
ing Company (Harland and Wolff, Limited), Govan, 
for the British Government; H.M.S. Acastra, torpedo- 
boat destroyer, 935 tons, with turbines of 24,500 indicated 
horse-power, built and engined by John Rrown and Co., 
Clydebank, for the British Government ; and H.M.S. Oak, 
torpedo-boat destroyer, 770 tons, with Parsons turbine 
engines of 20,000 indicated horse-power, built and engined 
by Yarrow and Co., Scotstoun, for the British Government. 
The Oak, it may be added, is the third of thethree special 
torpedo-boat destroyers, Firedrake, Lurcher, and Oak, 
ordered from Yarrow and Co. when Admiral Sir John 
Jellicoe was Controller of the Navy. The Firedrake was 
handed over to the Admiralty on September 6th, and on 
September 13th the second of the three, the Lurcher, was 
put on official full-speed trial on the deep-water measured 
mile at Skelmorlie, when during a continuous run of eight 
hours she attained a mean speed of 35.34 knots, thus 
exceeding the contract speed of 32 knots by 3.34 knots. 
All the vessels are 255ft. long and 25ft. 7in. beam, and are 
propelled by Parsons turbines driving two shafts, steam 
being supplied by three Yarrow water-tube boilers fitted 
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with the firm’s latest feed-heating devices. The aim of 
the Seotstoun firm, it would almost appear, is to go one 
better with each successive addition, and it is probable the 
Oak, the last of the three, will prove, when tried, to be even 
more speedy than her predecessors. 

As regards new contracts booked during the past quarter, 
these have not been of anything like corresponding 
volume to the tonnage consigned to the water, but several 
of the items are of first importance. The Fairfield Ship- 


building and Engineering Company, Govan, has been | 


commissioned to build and engine a mail and passenger 
liner for the Union-Castle Steamship Company; Caird 
and Co., Greenock, are to build and engine two steamers, 
of 11,500 tons each, for the Peninsular and Oriental Com- 
pany; the Ailsa Shipbuilding Company, Troon, has 
secured the contract to build two passenger and cargo 
steamers, each of 310ft. in length, for service in Pata- 
gonia; the Greenock and Grangemouth Dockyard Com- 
pany, Greenock, is to build a passenger and cargo steamer 
of 1800 tons deadweight capacity for Burns, Philip and 
Co., Sydney; the Ardrossan Shipbuilding Company is 
to build a steamer, of 210ft. in length, for foreign owners ; 
Alley and McLellan, Polmadie, have contracted to build 
two dredgers and eight pontoons for Egypt, and also three 
cargo lighters for South America. 

During the period, also, several important engineering 
contracts were placed, the most notable of which were 
two secured by John Brown and Co., Limited, of Clyde, 
bank. These consisted of the turbine machinery for the 
second Chilian Dreadnought which is to be built at Els- 
wick, and the machinery for one of the new Russian 
battleships, the building of the hulls of which John 
Brown and Co., are superintending in Russian yards. 
The turbine machinery for the Chilian Dreadnought is 
similar to that already in hand at Clydebank for the first 
of the sister ships being built at Elswick, the shaft horse- 
power being 37,000, to give the vessel a speed of 23 knots. 








ENGINEERING PROGRESS ABROAD. 

Uruguay. 

THE bad impression which was occasioned among 
British contractors by the unfair treatment meted out 
by the Uruguayan Government to two British concession 
holders, Lord Grimthorpe (representing a powerful French- 
English syndicate) and the Neuchatel Asphalt Paving 
Company,- Limited, has evidently induced the Govern- 
ment to avoid a snub by abstaining from inviting further 
co-operation from this side; and in connection with the 
proposed construction of the Montevideo Harbour, the 
State has invited North American contractors exclusively 
to tender for the work. The cost is estimated at about 
30,000,000 dols. (say, £6,000,000), and the plans are already 
prepared and ready for consultation. The State Depart- 
ment at Washington learns that the Uruguayan Govern- 
ment “‘ is very desirous of putting the work in the hands of 
an American firm.”” It may be taken for granted that if 
the same be accepted and the work carried out, there will 
be allowed no opportunity to the Uruguayan Government 
for breaking the contract or for violating its terms, as 
has been done with impunity in connection with the two 
undertakings referred to. In the case of bad treatment 
at the hands of foreign Governments, United States con- 
tractors have the whole power and influence of their 
Government at Washington behind them. Very different 
is the position of the British contractor under similarly 
unfortunate conditions. 


Mexico. 

In spite of the political turmoil still proceeding 
in Mexico, which has already entailed an immense 
amount of suffering upon the peasant classes and heavy 
financial losses upon the part of foreign—and especially 
American—investors in the country, a remarkable amount 
of progress has been made with certain of the irrigation 
and other engineering schemes which have been taken in 
hand. Among these are the power developments upon the 
river Conchos. From time to time references have been 
made in these columns to the project, and it will be remem- 
bered that this includes the erection of a power plant at 
a cost of 8,000,000 dols. (say, £1,600,000), from which 
25,000 to 30,000 horse-power will be developed. The 
immediate supply arranged for, however, is 20,000 horse- 
power. The main dam is situated upon the Bogrulla, 
and is 900ft. long by 230ft. high on the up-stream side. 
It is 200ft. thick at the base. The work is in the hands 
of Dr. D. E. Thompson, who is also president of the com- 
pany, which has a capital of some 10,000,000 dols. 
(£2,000,000), mostly held by North American interests. 
Strangely enough, this has been one of the few under- 
takings which have not been interfered with either by the 
rebels or by the Federal troops in chase of one another. 
The management has had the good sense to keep 
friendly with both sides, and has benefited accordingly. 
It affords an instance where, by sitting upon two stools, 
one does not necessarily fall to the ground. 


Peru. 
That the Peruvians have no idea of going to war 


with Argentina may be inferred from the readiness with | 


which the military and naval authorities of the latter 


republic were invited to inspect the new vessel which has | 


been built for the Peruvian navy, and which visited, 


en route to Valparaiso, the port of Buenos Aires. So | 


pleased are the worthy owners of this fine new vessel, 
that they were quite anxious to show off its good points 
to Rear-Admiral Saenz Valiente, the Argentine Minister 
of Marine. The latter appears to have been very much 
impressed, as much with the unexpected compliment 
paid to him as by the many excellent points in the vessel 
itself. The construction was entrusted to Messrs. Schneider 
and Co., and it was carried out at their yards at Chalon- 
sur-Saéne. Eighteen months were occupied in complet- 
ing it, and it cost 300,000 dols. (£60,000). It is a sub- 
marine, and is said to be fitted with some of the newest 
type of machinery. It has navigated the sea at a depth 
of 25 m., and remained below for a space of three hours. 
It is a sister ship to the Delfin, constructed for the 
Greek navy. It reached Peru in the submarine transport 


vessel Kanguroo, described in THE ENGINEER of June 
7th last. 


Argentina. with a central court to provide light and ventilation, 
Dpeteatten the total capacity of the four tiers of tanks being 16,000,000 
9 ° . - = gallons. The main building will be 113ft. 2in. high, 
: Some of the most remunerative engineering | measured from the base of the columns to the top of the 
enterprises in South and Central America, mostly under-| poof, In. its construction it will call for the prov sion of 
taken, by the by, by foreigners—and mainly North | 15 409 tons of cast iron and steel. It may be added tha: 
Americans—have been irrigation schemes. In Mexico | this important contract was awarded to the Cleveland 
there are several, and for the greater part they are doing Bridge and Engineering Company in the face of especially 
—. In these cases the equipment is naturally also | severe competition from leading: bridge-building and 
| North American. There is at present, however, & prospect | structural engineering companies in the United States, 
of some large irrigation projects in Argentina being taken | Belgium and Germany. Bighteen months from the dat« 
up by yon cea one — oh tet forse —— of the contract the whole work is to be completed and pi) 
opening for an installation of British machinery and plant. | ; init 
The tine is to use the abundant waters of the rivers | ‘"*° S°Tv!°* 
Uruguay, Parané and La Plata, in order to — — 
a huge scale the at present practically waste lands in the 
alien of Seas Aires, Santa Fé, and Entre Rios. THE VAUXHALL RAILWAY ACCIDENT. 
; ; —] Y r a) a ao 
An eppliction has been made to the Government fo" 8) ux circumstances of the fatal ellison of August 201 
ha” anbbeats required and all machinery and _ plant, | at Vauxhall Station, London and South-Western Railway, 
while the promoters, who are represented by an Argentine | “° fully related in Colonel Druitt’s report to the Board 
eas T Sayer ROCA a Vann iakaiy asking for per- of Trade, just issued. In this case a light engine ran into 
rer snag eal cag eae heap rl lands belonging to the | # Tain from Aldershot that was standing on the up throug), 
“% . F hi ‘ line. 
jaation sad others in ergot yr a, ety he To understand the details it is necessary to know that 
Se. a f va : : xt sas Pen Bx there are eight running lines at Vauxhall. Taking thes. 
a gae vA ag sregenoned wh gee "ep beeen have | in order from the north, we get :—Up Windsor local, up 
a eheriee ashes d eee val ae a ‘ns bo t deposited, | Windsor through, down Windsor through, down Windsor 
ac anne ak dath ii diana ail seems Gael local, up main local, up main through, down main through 
to the Federal Government, since the failure of last year’s down ahaa — a — 7 ea 
maize crop in the regions indicated was entirely due to | * Vauxha ae ghee cnet Taneti is ont 
the absence of any such irrigation installation as that now road, and then comes Locomotive Junction. The only 
: signals that need be referred to are the home signals fo: 
eer. the up main lines at Vauxhall West. As there is a junctioy 
Grain Elevators. from the up main local to the up main through, also one 











support of the Argentine Government is the erection of * | these lines has to have splitting home signals. The hom 
number of grain elevators. The executive will shortly signal for the up main through for continuing on that line 
send to Congress, so it is said, a Bill —— a is vertically over that line, and the signal for going from 
struction of several grain elevators at or near the oe ®Y | through to local is 6ft. or so to the left, and distinguished 
stations where grain is largely handled ; and in order to | },. being lower than its companion. The two correspondiny 
carry out the scheme to the best advantage, a loan of signals for the up main local are further to the left, that 
40,000,000 dols. race 4 = ienenbes) oanh. ved | for keeping along the local line being some 20ft. to the left 
ee eee pets eu) eae. > 2° | of the through line. 
magnitude of the amount to be expended in itself is an | The train ous Aldershot was, as said above, on the up 
cro ae, an oe " ord ac countries | main through, and after it a ag oar 

scihig as Nasi Bes ati ee i : : eS, | at 7.43 a.m. the signalman at Locomotive Junction let a 
the question of handling the enormous and Se eae | Mekt adie out of the yard to proceed along the up main 
ounpat of production so as to be expeditiously dealt with through, after the train from Aldershot, to go to Waterloo. 
ot the different ports s of great moment. It is — es At this time there was a train from Earlsfield approaching 
— oe gg teygeet Tag carom ager tag Locomotive Junction on the up main a ~ — 
aire Pe ged sha peagasen seen Mie : | for which were “ off.” The home signal at Wandsworth 
much simplify the matter of free supplies; but the ex- | 1044 oa duly lowered for the light aan, but the lower 
tremely heavy cost of erecting them has hitherto a distant arm, worked from Vauxhall West, was “on,” and 
the principal drawback to be overcome. The sine 'the home signal at Vauxhall West was also at danger. 
terminal ate elevator belonging $i the Buenos eee the light engine, however, ran by these signals, and came 
ie Se ee ee ees, Sueno into collision, as said above, with ee egy ar 
See rare 2 : ¥/ ee “OG aden serine The driver’s explanation is that he thought he was 
. 7 eee: ee, Sone paige ~~ running on the m4 main local line, and it is therefore 
he eee: of cad Ge marrow mapesrrned ici rp | clear that he took the signals for the train from Earlsfield, 
it by the Argentine farmers and rs ere Saye k | which was running in his rear, as applicable to him. He 
grain. The bulk capacity of er; ~t mitt tee toe | accounts for his presence on the up main through at Vaux 
more accurately, of this series o ngs as Bi Bist gee hall Station by saying that he must have been turned 
a eg ny nian heen _ riders tan ee | through the junction from local to = — ny oon 

rece Peo 3 sd F ; se; | above. This, however, was impossible. e man bears 

these, 450 tons of grain per hour can be received = aro an excellent record, and it is ana difficult to explain 
in bulk on the floor. The storage capacity of b Ny . =s how he came to make the mistake he did. In some mitiga- 
shipping blocks adjoining the dock known as ms °- * | tion of his error we would point out, what the Board of 
amounts to 24,500 tons in bags. The main si e grid Trade inspector failed to comment upon, that apparently 
storage capacity is 19,500 tons. Grain is en} ed into | there is only one signal for leaving the yard at Locomotive 
Giese silos at the rate of 750 tons per hour, gunn Junction, and that this leads either to the up main through 
board ship at the rate of 900 vant me set The saa | or up main local. Had there been two signals, one to the 
bulk sil, tomers ca, bled omplctly jn the cours of | hough and on tothe local it posible tha the driv 
this has ever actually been done, there is little question a have been aware exactly as to the route he wi 

F >, 
that the opportunity of testing it alone has been wanting. | ne. — 
The bulk total of all the grain that can be received into | 
the whole block of warehouses is 2400 pak hour. As sed PAINTING BY SPRAYING AND Dipprnc.—On Thursday even- 
the total bulk capacity of the silos, this, if we remember | ing, the 24th inst., Mr. Arthur Seymour Jennings read a paper 
correctly, is 29,100 tons, and the total sack storage, which | before the Paint and Varnish Society at the St. Bride’s Institute. 
does not in the least interfere with the bulk storage, is | He showed the immense saving which might be effected by these 
| 


47,000 tons, or, say, a total sack and bulk—loose grain— | methods as compared with painting by means of brushes, and 
: ‘ gave as an example the carriage department at Woolwich Arsenal. 


capacity of 77,000 tons. These elevators cover an area j Y : oe 
r . aap »yw | Where forty-one men are now employed, as against two hundre« 
of 12,000 aus metres, and ag all probability —¥ sie some years ago, when the work was done by hand. Painting 
constructions to which reference is made above w ill ze of by both dipping and spraying is now used largely in'the manu- 
similar if, indeed, they are not of larger dimensions. facture of agricultural implements, wagons and carts, furniture, 
We may observe that the whole of the steel framing .or the | enamel ware, &c. In some cases the first and second coats are 
building erected by the Buenos Aires and Rosario Railway | applied by dipping the article to be treated bodily in a tank con- 
Company was entrusted to the well-known northern engi- | taining the paint, while final coats of varnish or paint are sprayed 
neering firm of P. and W. Maclellan, Limited, Clutha = a the Sc tedad ie te ees Oe Ur eine, en 
7, eee articles can ‘ los 
Works, Glasgow, and the Horseley ge Be Limited, ~ wire baskets. Special quick-drying paints have to be used, 
Tipton, Stafts., while the machinery and plant were the | and in most cases the tank is provided with one or more agitators 
product of Hick, Hargreaves and Co., Limited, of Bolton, | §xed at the bottom to keep the paint of uniform consistency. 
Lancashire, and the electrical ype = oo INSTITUTE OF MARINE ENGINEERS.—A paper on “ Applied 
Dynamo and Motor Company, Limited, of Manchester. Stability of Ships” was read by Mr. J. H. Heck on Monday, 


























| The engineers who so skilfully designed this notable con- | October 21st, at the Institute of Marine Engineers, Stratford, EK. 
struction were the London firms of Sir Douglas Fox and | Mr. J. T. Milton, chairman of council, presided. In the course 
Partners and Livesey, Son and Henderson. The work | of his paper Mr. Heck said the art of making a ship stable really 
| was commenced about eleven years ago, namely, on | consisted in arranging and ensuring that the vertical line passing 


y y st 27th, 1904, | through the centre of buoyancy of any designed inclination 
October ist, 1901, and completed on August 27th, 19 would intersect the middle line of the vessel in a point the height 


} It may be hoped that pig ae eee of which above the top of the keel was greater than that of the 
elevators in Argentina such as that in teate » the under- | ~ommon centre of gravity of the ship and all it contained. The 
takers, whether they be Government or private individuals, | j,¢ormation required to determine the statical stability was (a) 
will employ the services of the same designers and the | the displacement, (b) the position of the centre of buoyancy 
same constructors as were responsible for the Rosario | line, and (c) the position of the centre of gravity. The two former 


| building. All those who have seen and inspected closely | could be obtained from particulars furnished by “ong mgr ae on 
the Rosario elevator in Buenos Aires are unanimous ct osu sane of ales tee eoenmac he — 
o cetonetagaint. 3 hecho ee ae i ~~ ond in the hands of the officers in charge, who for that reason needed 
efficient engineering work. Even in the oe Saree at times some means of measuring the height of the centre of 
and Canada, the home of the mp elevator, there is nothing gravity, and the simplest and quickest way of arriving . = 
better nor more complete to be seen. was by the operation of inclining. Side tanks in the double 

meee bias nail sis sacthont grossed toy dy tacks whee TWA Set ison Bad 

end eos ety: Ae onatiy i ssshcberaloee goes oe hi =" _ constant, it would be possible to supply simple instructions in 
comprehensive SERHETY TEAPLOVEMIERS HERSENS WAIN ENC | uy form of tables, so as to place in the hands of superintendents 
Cleveland Bridge and Engineering Company, Limited, | nq masters an easy and practical method of gauging and testing 
of Darlington, has contracted to erect sas the ae the vessel’s condition as regards stowage and a 
Authorities of Buenos Aires, and which scheme when | Heck gave specimen tables for a vessel of 7840 tons load dis- 
completed is to cost the sum of £3,500,000 sterling, will | placement, showing the mean draught of water, the angle of heel 
rank as the largest of the kind that has yet been erected eles as ancsaneuiling Ue anine at tee gee agg 
j 7, ; » the centric helg 30) spo b , eG, 3 
wet, * coat a npn tig wid — “94% ed the righting moment in foot-tons—corresponding to the various 
pase Plate and then pumped into t Padeeteiaind gk Mba eet dle angles of heel produced—for the respective angles of inclination 
consist of three tiers of wrought iron tanks supported | 6¢ j5 deg., 30 deg., 45 deg., and 60 deg. A note was also given 
upon cast iron columns, embedded in heavy concrete | at the foot of each table stating the angle of heel which should 
foundations, Each floor will have four rectangular tanks, | not be exceeded, 

















Another important enterprise which is obtaining the | tom the up main through to the up main local, each of 
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RAILWAY MATTERS. 


We hear that the Berlin authorities have appointed 
Professor Giese to report on the transport: problem there. 
The average number of journeys | made per inhabitant in 
Berlin is 270 per annum, and is increasing. The present 
average speeds of city transport systems in Berlin are as 
follows :—Underground railway, 154 miles per hour; 
team elevated road, 14 miles ; omnibus de luxe, 11 miles ; 
motor bus, 10 miles ; tramways, 74 miles ; horse omnibus, 





Oo} miles. 

A CONTEMPORARY tnakes reference to an examination 
of the electro-magnetic track : brake. A_ preliminary 
investigation was made of the dise form of eddy-current 
brake with a single pair of poles. The essential results 
are as follows: The increase of the braking effect with 
speed is proportional to the speed for low speeds. The 
braking effect reaches a maximum for a certain speed and 
then decreases to zero for very high speeds. The braking 
effect curve is pointed when short pole shoes are used. 

Wirn the view to secure better power of resistance to 
wear and tear than is possessed by ordinary steel rails 
under heavy and fast traffic, the Union Steel Corporation 
of America is supplying the Chicago, Milwaukee, and St. 
Paul Railway with steel rails having an alloy of one-sixth 
of 1 per cent. of copper. There is said to be no material 
extra expense, and as every year the weights and speeds of 
railway traffic are becoming greater and greater, the result 
of the trial of the behaviour of these rails will be awaited 
hy permanent way engineers with a considerable amount of 


interest. 

THE quarterly meeting of the Warwickshire and Wor- 
cestershire Provincial Committee of the Surveyors’ Insti- 
tution was held on Thursday, October 17th, in Birmingham 
under the presidency of Mr. H. Hendriks. Mr. C. G. Bolas 
read a paper on “Light Railways,” advocating their 
development somewhat on the lines of those already work- 
ing most satisfactorily in Belgium and Holland. The 
conveyance of passengers and goods, particularly agricul- 
tural produce could, he said, be speedily and cheaply 
managed by a proper system of light railways linking 
country to urban districts. 

AccorDING to the Electrician, the Philadelphia Electric 
Company has signed a contract with the Philadelphia 
Road Transit Company for a railway load of 26,200 kilo- 
watts. Some of the operating stations of the Rapid 
Transit Company will, as a consequence, be shut down or 
converted into sub-stations operated by the Philadelphia 
Electric Company, which is required to supply continuous 
current in some districts. For this purpose these stations 
will be leased at a nominal rental, but the electric light 
company will have the privilege of operating them in case 
there should be any trouble with its converting plant. 


In a pamphlet entitled ‘“‘ Dual System of Rapid Transit 
for New York City,’’ the Public Service Commission of 
the First District of New York gives many details regarding 
the new work. The total cost of the new system, it is 
stated, will be about £69,400,000, and its total length will 
be 629.7 miles of single track. This will include 296 miles 
of single track of existing rapid transit lines. While the 
existing rapid transit lines are carrying about 800,000,000 
passengers a year, the new system will have a capacity of 
3,000,000,000 a year, although it is not expected that such 
capacity will be demanded for some years after the open- 
ing of the new lines which are now being constructed or 
under contract for early construction. 


WE learn from the Railway News that travelling facilities 
afforded by the District Railway Company are to be 
increased by a useful extension which is to come into force 
on and from November Ist. The last train from the Man- 
sion House for Parsons Green, which now leaves the former 
station at 1 a.m., will, from November Ist, leave at 1.3 a.m. 
It will also run to Putney Bridge instead of terminating 
its journey at Parsons Green, as at present. The object 
of the District Railway Company in making this arrange- 
ment is to meet the case of newspaper men and others 
engaged on late duty who reside in the Putney district or 
who may desire to do so. The extension will be at the 
outset in the nature of an experiment, and the District 
Company, in deciding whether or not to extend this last 
train to Putney Bridge, will be largely influenced by the 
measure of support received from the travelling public. 


AccorDING to the annual report of the New South 
Wales Railway Commissioner, about 74 miles of line were 
added to the railways of New South Wales during 1911-12, 
making a total of 3832 miles at the end of June, 1912. 
About 600 miles were under construction and 220 miles 
authorised at the end of the year. The 313 miles of double 
track are operated on the absolute block system—except 
3 miles on the permissive system—while the 3516 miles 
of single line are operated by electric tablet, electric train 
staff, or train staff and ticket. The Colony has 196 miles 
of electric railways, but their operation is costly, absorbing 
84.2 per cent. of the receipts, while the operating expenses 
of the other railways absorb only 64.2 per cent. of the 
receipts. The report makes no mention of the recent 
inovement for a uniform gauge for the railways of the 
several Colonies now united in the Australian federation. 


Iv is desirable to have a certain amount of steam in the 
cylinders of superheater locomotives when they are drift- 
ing, and instructions are issued on several American lines 
to the effect that the steam must not be shut off entirely 
under these conditions. J. E. Osmer, master mechanic 
of the Chicago and North-Western, has developed a device 
which is used on the West Iowa division to call the engi- 
neer’s attention to the fact that the steam has been shut 
off entirely while the locomotive is drifting. This is 
‘ecomplished by tapping a small pipe into a baek cylinder 
head on one side of the locomotive, to which is attached 
‘ small check valve seated against the steam pressure in 
the cylinder. A small pipe extends to the cab, at the end 
of which a double dise tin whistle is applied. When steam 
1s used in the cylinder the check valve is forced down on 
its seat, but if it is shut off while the engine is in motion 
® vacuum is created in the pipe, unseating the check valve 
and drawing air through the dise whistle. The engineer 
immediately opens the throttle far enough to break the 
vacuum in the cylinder. This small amount of steam 
assists greatly in lubricating the valves and cylinder 
packing,fconsequently reducing the wear on them. | 














NOTES AND MEMORANDA. bs 


Tue following fluxes for welding and soldering are given 
in the Mechanical World :—For steel and iron, sal-ammo- 
niac or borax. For the welding of steel the following 
mixture is suitable for foundry use: One part of sal- 
ammoniac to ten parts of borax. These are ground up in 
a mortar into fine powders, when they are mixed, and 
fused until they attain a state of clearness, when the 
mixture is allowed to cool. ‘The mixture is then reduced 
to powder again, and is ready for use. he flux for zine 
is chloride of zine; for lead, tallow or resin ; for copper 
and brass, sal-ammoniac or sulphuric acid ; and for tinned 
iron and steel, hydrochloric acid or resin. It is important 
that in parts destined to be subject to the passage of elec- 
trical current the use of acid in the flux should be avoided. 


From time to time some extraordinary suggestions for 
the use of electricity have been put forward. The latest 
report in this connection is to the effect that a London 
specialist has introduced to the notice of the medical pro- 
fession a new electrical treatment for stoutness. The 
main point in the new treatment is the exercising of most 
of the large muscles of the body under the influence of 
electricity to an extent that cannot be obtained by ordinary 
physical methods, such as walking. When certain 
applications of an electrical current are made to the trunk 
or limbs local contractions of muscles frequently oc2ur. 
Patients being treated for stoutness by this system have 
to sit in reclining chairs whilst electricity is applied through 
a number of metal plates which are brought into contact 
with the skin at various points. 


A DoncasTER company claims to have perfected a 
new process for the utilisation of peat from the exten- 
sive peat moors around Doncaster and district, of which 
there are thousands of acres, varying in depth from 4ft. 
to 10ft., and containing millions of tons of fuel and by- 
products. For some time, says the Sheffield Telegraph, 
experiments have been made with peat to prove its com- 
mercial value as a fuel, with the result that this company 
is now about to commence the manufacture from peat of a 
foundry coke for steel smelting, its special features being 
the low percentages of sulphur and ash—viz., 0.04 sulphur 
and 4.70 ash. Exhaustive tests have been made to war- 
rant the company’s erection of a plant to manufacture the 
coke for steel smelting and for use in suction gas plants, 
instead of anthracite coal. It is understood that a site 
has been secured for the works, with siding accommodation 
communicating direct with the peat moors, and contracts 
have been arranged for the supply of peat. Large orders 
are in hand for the manufactured coke from some of the 
largest steel makers, including leading Sheffield firms, which 
have had samples submitted to them. 


A PAPER read in Germany describes tests that were 
carried out on five oil switches by different makers at the 
power station at Rjukanfos, in Norway. The construc- 
tions and peculiarities of the different switches are described 
in order, and oscillographic records are printed, showing 
the phenomena observed. All the switches were found 
to open short circuits of 40,000 to 50,000 kilovolt-ampéres 
at 12,000 to 13,000 volts more easily than 10,000 to 20,000 
kilovolt-ampéres at 3000 to 4000 volts. The reasons for 
this were not ascertained, but it was supposed that it 
might be due to some peculiarities of the power plant itself. 
The closing of a switch on a short circuit was nearly as 
injurious to the switch as the effects produced by opening 
one. No very definite results were obtained on the point 
relating to the best quantity of oil to use in the switch. 
The oil volumes varied in the ratio of 1:10, and those 
switches which had the largest amounts did not appear 
to work better than those which had the least. Further 
remarks are also made with reference to the most suitable 
speed at which the switch should break the circuit and the 
number of points at which the circuit should be broken. 


In a paper on ‘“‘ The Diesel Engine from the Users’ 
Standpoint,’’ Mr. J. U. Sowter points out that the exhaust 
gases escape from the engine at a pressure of about 40 Ib. 
per square inch, and it is necessary that adequate measures 
should be taken to allow the escaping gases to expand 
gradually, or nuisance may be caused to the surrounding 
neighbourhood. For most situations the cast iron silencers 
provided with the engines will be quite effectual, but the 
author had some trouble, due to the fact that private resi- 
dences are in close proximity to the works. The exhaust, 
therefore, was led to a large concrete pit, which removed 
all cause for complaint. It is the intention of the author 
to lead the exhaust from a 150 brake horse-power engine, 
shortly to be erected, to the base of an existing chimney 
stack 120ft. high, which should deal with the difficulty in 
an effectual manner. In steam-driven stations, where 
extensions are carried out by adding Diesel engines, the 
use of exhaust boilers would be a further source of economy, 
enabling the waste heat from the exhaust of the Diesel 
engines to be utilised on the steam side. Exhaust boilers also 
are a useful means of providing hot water in factories where 
such is required for the process of manufacture and Diesel 
engines are used for the provision of the necessary power 
required. 


PROPOSALS are being made to erect at Diisseldorf a 
tower 500 m. in height, from designs by two German engi- 
neers, Messrs. Franz Czech and Franz Paetz. The tower, 
which will be 200m. higher than the famous “ Tour 
Eiffel,’’ will embody the principle of girders without dia- 
gonal bracing, invented and brought into practice some 
years ago bya Belgian, M. Vierendeel, chief engineer for 
the province of West Flanders and professor at the Uni- 
versity of Louvain. The use of these girders is expected 
to give a lighter appearance and better architectural 
effect than the ordinary diagonal systems. The base will 
be asquare of 195 m. and the sides of the tower will slope only 
very slightly inwards for the first 95 m. of its height ; from 
that level up to 450 m. the structure will assume the form 
of a graceful spire. At the height of 450 m. the tower will 
widen out into a platform 25 m. square, on which it is pro- 
posed to establish a restaurant. Access will be had to this 
platform by means of two lifts; above the platform two 
spiral staircases will lead to the summit, from which the 
view will be very extensive. Apart from its interest as a 
technical achievement, the tower will have its uses as a 
meteorological observatory and a wireless telegraphic 
station. It will be situated a short distance above the 
present bridge over the Rhine at Diisseldorf. 








MISCELLANEA. 


SomMEBopDy wrote to the Admiralty the other day, the 
Manchester Guardian is informed by a correspondent, 
suggesting that the name Drake should be given to one of 
the new big battleships. The writer received an official 
reply, thanking him for the suggestion, but adding that it 
was the practice of the Admiralty to give the names of 
birds only to vessels of the smaller class. 


THE hydro-aeroplane ordered by the Admiralty for the 
naval wing of the Royal Flying Corps, arrived at Sheerness 
on Tuesday, October 22nd, from Paris. The machine was 
assembled on the slip at Sheerness Dockyard, and 
launched the next day, Monsieur Beaumont being in charge 
as pilot, with one of his assistants in the rear seat. No 
flight was made, but the machine on starting from the 
slip ran across the Medway at a high speed to the other 
side of the river. Commander Sampson, commanding 
the Naval Flying School, Eastchurch, watched the trial 
from a launch. 


INTERESTING and important work is being carried out 
at the Home-office’s safety lamp testing station at Esk- 
meals, near Barrow-in-Furness. The station itself is a 
wood and corrugated iron building erected on the site 
of the experimental station of the Explosions in Mines 
Committee, where inquiries into the question of coal-dust 
explosions in mines are being made. It is surrounded by 
sandhills, and has the Esk running along one side and the 
Cumberland hills for a background. An explanation of 


| the way in which experiments for explosions are carried 
| out has recently appeared in the Manchester Guardian. 


The building for the lamp-testing, measures 40ft. long by 
20ft. wide. It is set on a concrete foundation, and its 
walls and roof have their boarding lined with non-inflam- 
mable material. Its apparatus comprises (a) the lamp- 
testing gallery, (6) a chamber for still-atmosphere tests, 
(c) a photometer, (d) devices for mechanical tests. There 
is outside the building a gasholder of 1500ft. capacity, 
which allows of any gas being used, and from which is 
supplied gas for explosive-mixture tests. Up to the 
present petrol vapour and coal-gas have been used. 


Aw American Consul in Mexico has furnished the Wash- 
ington Government with some interesting particulars of the 
iron mountain of Durango, which Baron Humboldt, on 
his visit to the country in the early part of the nineteenth 
century, described as the eighth wonder of the world. 
The mountain, which rises about 400ft. abruptly from the 
plain, is 14 miles long and one-third to half a mile wide, he 
says, and is practically a solid mass of iron ore of 60 per 
cent. to 75 per cent. pure iron. It has been estimated by 
mining experts that there are fully 500 million tons of 
iron ore above the surface of the surrounding plain. No 
estimate has ever been made of the vast deposits which 
lie underneath, but from certain surface indications it is 
believed that these deposits extend well under the city 
of Durango. This mountain was originally discovered 
by a band of Spanish “* Conquistadores,” under the com- 
mand of Vazquez del Mercado, from whom the mountain 
takes its name. For more than three centuries after its 
discovery no attempt was made to exploit the wonderfully 
rich deposits of ore therein contained. Beginning with 
1834, many spasmodic attempts have been made to work 
these deposits, but all attempts so far have met with 
failure. A strong American corporation now proposes to 
begin work on.a large seale in the near future. 


AutHors of works on engineering subjects often make 
some extraordinary statements, but the following, whieh 
is taken from a review of a book on the dynamo, is one of 
the most strange we have seen. The review in question 
appears in the Electrical Review for October 18th :—* In 
the series dynamo, as we have seen, if a very low resist- 
ance be placed in the outer circuit, so large a current is 
produced and carried through the coils surrounding the 
field magnets and armature that the insulation is nearly 
sure to be burnt up ; while in the case of the shunt dynamo, 
the lower the resistance in the outer circuit the less current 
passes round the field magnet coils ; and even if the outer 
resistance be greatly increased, the very great resistance 
of the field magnet coils themselves prevents any great 
amount of current passing through them, so that the shunt 
dynamo is much less subject to injury from sudden varia- 
tion in the outer circuit than the series dynamo. Still, it 
is not well to allow a shunt dynamo to run for any consider- 
able length of time with nothing or a very high resistance 
in the outer circuit, since, under these circumstanees, the 
field magnet coils would slowly but surely heat up; hence 
by the use of a regulating resistanee inserted in the field 
circuit the magnetising current can be regulated, with 
consequent variation in the output of the dynamo to a 
limited extent.”” The reviewer remarks that there are 
various ways of regarding different electrical problems, 
but this explanation does not commend itself to him. 


A RECENT issue of the Engineering Record describes the 
manner in which a large three-storied brick building was 
raised bodily from its site, revolved through a right angle, 
transported 300ft. and deposited on a new site on the 
opposite side of the road. The clearing operations had 
to be carried out within forty days,for a penalty of £20 
per day for every day beyond this period would 
have been imposed. The building weighed 2550 tons, 
covered an area of 60ft. by 105ft., had walls 16in. thick, 
and was embellished with a tower 120ft. high. At the 
outset the whole weight of the buildifg was transferred 
on to a series of beams supported on five longitudinal sills. 
Four hundred 10-ton jack screws supported the sills and 
by means of these the building, with the upper part of the 
tower removed, was raised 2ft. in about two weeks. A 
cast iron ball-bearing pivot was disposed beneath the 
building at its centre of gravity, and roller planks laid 
around it. The weight of the building was ‘hen trans- 
ferred to 500 8in. rollers 4ft. long. Tackle and a number 
of two-horsed capstans were then employed to revolve 
the building. This process occupied another two weeks. 
The roller planks were then removed and longitudinal 
track timbers set in their place. The rollers were again 
inserted and the building steered across the road to its 
new site, where suitable foundations and cellars had been 
prepared for it. The building was cleared from the old 
site in just forty days after the contract was signed and 
was lowered on to its new foundations six days later, 
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with these instructions. 
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Tar Oils for Diesel Engines. 


“ Onk fact stands out clearly, viz., that coal, which 
seemed to be most threatened by the liquid fuels will, 
on the contrary, gain a new and wider ground of 
application through the Diesel engine. As tar and 
tar oils are from three to five times better utilised in 
the Diesel than coal in the steam engine, a much 
better and more economical utilisation of coal is 
obtained if, instead of being burned under grates 
in a wasteful way it is first transformed into coke and 
tar by distillation.” In these words Dr. Diesel, in 
his paper before the Institution of Mechanical Engi- 
neers last spring, drew attention to the value of the 
Diesel engine to this country in spite of the absence of oil 
wells here. We find that Germany has already realised 
their import, and several firms are experimenting 
with the combustion of tar oils in Diesel engines and 
have achieved remarkable results, notably Krupps, 
M.A.N., Weser A.G., and Kérting. 

There appear to be two methods by which the 
mechanical difficulties of combustion can be over- 
come. One arrangement allows the admission of a 
small proportion of the charge into a chamber sur- 
rounding the face of the fuel valve. Here it rests 
for an instant and is heated to a high temperature, 
in fact, almost vaporised, before admission to the 
cylinder where itisigni‘ed. The second arrangement 
consists in the admission of a small charge of paraffin 
or gas oil slightly in advance of the tar oil, this 
auxiliary fuel, as it may be termed, causing a suffi- 
cient rise in temperature in the combustion chamber 
to burn the tar oil which immediately follows. Experi- 
ment has shown that it is not sufficient simply to 
inject a mixture of tar oil and gas oil. The auxiliary 
charge must go in first. When this is done the com- 
plete combustion of the oil presents little difficulty 
and no deleterious deposits are left in the cylinders or 
on the valves. Thus from the mechanical point of 
view all appears to be fairly plain sailing. As is so 
often the case, the real difficulties only begin to mani- 
fest themselves when the matter is considered from 
the practical commercial standpoint. A very large 
proportion of the engines which are now running 
commercially on tar oils to-day are, we believe, those 
which are furnishing power in gasworks, where the 
supply of fuel is abundant and where there are no 
transport charges, so that the cost is very low. 
Directly the field is enlarged the supply would be 
insufficient and the price would become prohibitive, 
certainly far beyond the £3 per ton at which it now 
stands. Even the demands of the roadmakers for dust 
laying and road making has caused a rise of 100 per 
cent. in the price of tar in the last five or six years. 
This may have been of great benefit to the gasworks, 
resulting, as it hasdone in practically doubling the profit 
on the gas, but it hasa serious effect on the outlook for 
the proposed fuel supply. In the carbonisation of coal 
for the purpose of gas making the gas is, of course, 
the first consideration, though the sale of the residuals 
—coke, tar, sulphate of ammonia, &c.—return about 
60 per cent. of the cost of the coal used. The difficulty 
from the point of view from which we are now con- 
sidering the treatment of the coal is that by the pre- 
sent processes the amount of tar oil suitable for com- 
bustion in a Diesel engine only forms: a very 
minute proportion of the total coal used. It amounts, 
in fact, only to some two gallons to the ton, the gallons 
weighing about 10 per cent. more than a gallon of 
water. Under these conditions to run a 70,000 horse- 
power battleship for one hour on tar oil, taking the 
consumption of oil at 0.5 lb. per horse-power per 
hour, about 1600 tons of coal would have to be car- 
bonised. This 1600 tons of coal would steam the 
same ship for about forty hours if used with steam 
engines, taking the consumption at 1.25 lb. per horse- 





AUSTRALIAN NOTRS . 452 
VOTES FkOM GERM Ss Bo) URS ao), S5\ ide os Gee se 08 60 SOS 
AMERICAN Nores a hye a ie eee are S 
Sasa PATENT SPROIFICATIONS. (Illustrated.) .. .. .. .. sss. 458 
“SUXCTRD AMERICAN Patents, (Illustrated.) .. .. .. .. .. .. 454 
Tw “O-P = 

0 TWo-PAGR SUPPLEMENTS- 800-H.P. Dirset ENGINE OF THE SINGLE- 


SCREW Moror Suip EAVESTONE. 


horse-power each for twenty-four hours at full speed 
would require the carbonisation of no less than 300,000 
tons of coal, or about one-eighth of the present total 
amount of coal used by the Navy in a year. In other 
words, instead of using about 2} millions of tons of 
coal in a year on our Navy, about 100 millions of tons 
would have to be carbonised for the same number of 
horse-power hours at sea. Under present conditions, 
therefore, the use of tar oil is unthinkable. The 
matter is, however, worth considering further. If 
the main object to be sought for in the carbonisation 
of the coal were the tar oil and not the gas the amount 
of oil produced per ton could be considerably increased 
though the value of the by-products would probably 
be reduced thereby. The volume of gas, for instance, 
would probably be halved. It has been claimed, 
though we take no r-sponsibility for the figure, that by 
modern processes in the treatment of the coal as much 
as 80 gallons of tar oil suitable for combustion in 
Diesel engines can be produced from one ton of certain 
coals. If tiis is correct it would reduce the figure 
necessary for running the 70,000 horse-power ship 
for one hour from 1600 tons to the more manageable 
one of 40 tons. The total annual consumption would 
then be reduced from 100 million tons to the original 
23 millions required under the present steam con- 
ditions. This figure is only given for the purposes of 
argument, and ignores the present consumption in the 
Navy of oil fuel, which is to some extent at least 
home produced. It is also claimed that the modern 
processes do not cause deterioration in the quality 
of the coke. 

The whole thing then comes simply to a question 
of (1) what is the net cost at which the oil can be 
produced, and (2) can a large enough market be found 
or created to absorb all the by-products so as to keep 
that price at a reasonable figure? Unless the by- 
products can find a good market, which may be diffi- 
cult at first, it is probable that the cost of production 
of the oil would be too great to permit it to be used 
except in cases of emergency, say, when war had cut 
off our foreign supplies. This difficulty might be 
overcome by some such arrangement as that suggested 
in our leading article of March 29th. Foreign supply 
would be used in peace time supplemented only by 
such a proportion of the home-produced tar oils as 
would serve to keep the home manufacturer in train- 
ing for the emergency which would undoubtedly 
arise in war time. We fully realise the difficulties 
in the way, such as the setting-up of factories, the 
disposal of the by-products, &c. We think, however, 
that the figures we have produced above are suffi- 
ciently suggestive to warrant, at all events, a very 
careful investigation of the whole subject. First, 
let the maximum amount of oil which can be extracted 
from a ton of coal be determined. Then, if this figure 
is found to be sufficiently promising, let the Royal 
Commission on Oil Fuel and Engines go thoroughly 
into the whole question of production. The field of 
investigation is so large that only some such body could 
collect the facts. The importance to this country 
of a home supply of fuel is so vital that no possible 
source must be overlooked. As we have previously 
pointed out, investigations with regard to the methods 
of using the tar oil in Diesel engines should be carried 
out simultaneously by that body, so that when the 
motor battleship is found to be practicable we may 
be ready both with the fuel and the means of using it. 


Safety at Sea. 


Ir is notoriously unsafe to make a final judgment 
upon any momentous event until sufficient time has 
elapsed to allow of its various components assuming 
their correct proportion and perspective in one’s 
mind. Until then it is difficult to help being 
biassed by the effect of intense but temporary 
excitement such as always accompanies the 
announcement of a great calamity. The verdict of 
history is usually the result of the play of calm and 
collected thought upon the ascertained facts of a 
case, and if there be no suggestion that these facts 
have become blurred by time or twisted by interest, 
such judgment can generally be safely religd upon. 
So much has been written upon the Titanic disaster 
that there seems little more to record, and yet, perhaps 
it is only now that we are beginning to see the event 
steadily and see it whole. Professor Biles, than 
whom no one perhaps should be better able to formu- 
late such a judgment, has placed the whole matter 
clearly and concisely before the students of naval 
architecture at Glasgow University in his opening 
address of the winter session. His statement is 
lucid and sane, it is informed by the Professor’s well- 
known skill as a naval architect, and based upon the 
knowledge which he has at first hand of the catas- 
trophe, because of his position on the Commission of 
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but it makes a much wider appeal, and will be wel- Biles, that. the supreme power in the land—the 


comed by the general body of the travelling public 
for its clear-cut conclusions and deductions. Con- 
sideration of the event has been made in three distinct 
sections :—The collision itself; the sinking of the 
reputedly unsinkable vessel; and the subsequent 
loss of life through lack of boat accommodation. 
No mention is made of the often reiterated state- 
ment that such a concatenation of events as led up 
to the collision may never occur again. This is 
brushed aside as of no moment. The catastrophe 
has happened, and, obviously, under similar con- 
ditions would happen again. Attention is therefore 
given to the available means for prevention of its 
recurrence. 

There are two main causes for the actual fact of 
the collision, both of which might have been con- 
tributory to it, one is that of the nature of the 
look-out which was kept, and the other the speed at 
which the vessel was driven. The finding of the 
Commission of Inquiry lays all the blame upon the 
speed which was maintained through the night in 
the neighbourhood of ice. It is obvious that the 
value of the look-out is in inverse ratio with the 
speed of the ship, for while the distance at which 
obstructions may be detected by the human eye 
remains constant under given conditions for all 
speeds, the time available for avoiding them after 
warning has been given decreases with increased 
speed. There is no reason to doubt either the effi- 
ciency or sufficiency of the look-out kept. Two men 
were on special look-out duty in the crow’s nest, 
and the officer of the watch on the bridge would be 
perhaps even more keenly alive to the necessity of 
keeping assiduous watch for ice. It must be accepted 
then that given the speed, the obstruction, and the 
weather conditions, collision was inevitable. The more 
interesting question to our readers is the actual sinking 
of the ship after the damage by collision had occurred, 
and he attributes blame in this case to insufficient 
water-tight subdivision of the vessel. The damage 
done by the ripping action of the ice extended over a 
considerable portion of the length of the ship, but 
even with so large a proportion open to the sea, 
he finds that she could have been kept afloat 
had the subdivision been more efficiently made 
in either the longitudinal or transverse directions. 
The transverse water-tight bulkheads forward of 
the engine-room only extended vertically to the 
continuous deck, which was situated 11ft. above the 
normal water line. If these bulkheads had been 
carried up to the highest continuous deck, which was 
30ft. above the water line, the ship would in all 
probability have been brought to port; or if such a 
deep series of bulkheads offered too much obstruction 
to the free working of the ship, the deck at which 
they ended might have been made water-tight, 
the hatches being enclosed in water-tight trunks 
carried up to the highest continuous deck. The 
other method of subdivision which would have made 
it possible to salve the vessel after the extensive 
injury she had sustained was a longitudinal partition 
by means of vertical bulkheads running fore and aft, 
or the extension of the inner bottom skin of the ship 
up the sides to meet the deck above in the boiler- 
rooms. There are many objections which may be 
urged to any or all of these proposals: Greater first 
cost, reduced accessibility, reduced passenger accom- 
modation, &c.; but stripping the matter of all these 
because the thing is possible, the question to be 
answered is whether, when it is proved that by these 
means practical unsinkability may be procured under 
all conditions, without insupportable increase of cost 
or loss of efficiency, such conditions should not be 
laid down and made compulsory for all ships which 
are mainly devoted to passenger traffic and entrusted 
with the safety of thousands of lives. The Board of 
Trade at present is practically helpless in the matter, 
it can enforce the fitting of a certain number of 
bulkheads, but this number is less than required to 
keep a very large ship afloat when one of the com- 
partments is open to the sea; as a matter of fact, 
the subdivision the Titanic exceeded these re- 
quirements. The amount by which the Board of 
Trade requirements are exceeding in any ship lies 
wholly with the builders or owners. obviously an 
unsafe state of things to exist from the view point 
of the travelling public, for all shipbuilders and 
shipowners are not inspired by the same conscienti- 
ousness. No doubt the shipowner wishes that his ships 
shall be so constructed in this respect as to command 
the confidence of prospective passengers, but this fea- 
ture does not weigh so much with the builder, who may 
be harassed by competition in prices and is on the 
look out for any means of reducing first cost. The 
temptation is always therefore in the direction of 
making compartments larger and bulkheads fewer, 
with corresponding inroads on the margin of safety. 
The safer course is that advocated by Professor 








Government—should make itself responsible for the 
standard of subdivision to be adopted in all cases. 
By this procedure all competitive builders would be 
put upon the same footing and the tendency to lessen 
the amount of subdivision would disappear. Both 
shipowners and shipbuilders may be expected to object 
to this, but we think a necessity for such provision 
has been proved by the case under consideration. 
There may be difficulties in dealing with particular 
cases, but these could all be met by an efficient 
staff of skilled naval architects. It will be of the 
greatest interest to know the récommendations 
submitted by the Bulkheads Commission which is 
now considering the whole question, and to see how 
it is proposed to arrive at the necessary amount of 
subdivision. We do not think it will be possible to 
formulate a simple set of rules which shall apply 
to every case, though that would be desirable if it 
were found to be possible, but should the Commis- 
sion recommend, and the Government adopt, the 
suggestion that a compulsory standard of subdivision 
be set up for passenger ships, means will undoubtedly 
be found to carry it into effect. 

It is sigmficant that the vexed problem of the supply 
of boats and other means of keeping crew and pas- 
sengers afloat after the ship herself is lost, which 
assumed such an important place at the time of the 
disaster, is now by common consent relegated to a 
minor place in the consideration, and although Pro- 
fessor Biles is himself chairman of the Commission 
appointed by the Board of Trade to consider the 
whole question of the supply of boats and rafts, and 
the best means of stowing and launching them, we 
think he will agree that this question is only a 
secondary one compared with the other and larger 
one of adequate subdivision of the ship. If it be 
found possible to carry enough boats for all hands, 
by all means let them be provided, but when this is 
done it must be allowed that boats and rafts afford 
only scant security in a seaway when they have to 
be lowered a considerable height with all passengers 
aboard from a damaged ship. We have no doubt 
that this question of boats will adjust itself with the 
lapse of time, the added security which will accrue 
from adoption of better water-tight subdivision, 
more thorough intercommunication at sea by wireless 
telegraphy, and reduction of dangerous speeds, will 
make it less necessary to carry such a large comple- 
ment as is now being demanded, and we may yet see 
the number reduced when safety of ships at sea has 
been demonstrably put on a more secure foundation. 
Only experience can supply the data necessary for 
a settlement of the question ; at present the obvious 
course is to err on the safe side and to supply as many 
buoyant accessories as the ship can conveniently 
carry, but always bearing in mind the fact that more 
efficient subdivision is the fundamental necessity 
for the safety of large passenger ships. 





The Finance of Electrical Manufacturing. 


THE question as to whether or not an end is to be 
put to the internecine competition in the electrical 
engineering industry arises as a result of a statement 
made at the recent meeting of one of the leading com- 
panies engaged in the heavy branches of the trade. 
Apart from the manufacture of cables and elec- 
trical apparatus and appliances, it is particularly 
the works employed on the production of heavy 
machinery and plant that have for several years 
past conducted business on a mutually destructive 
basis on the one hand, whilst on the other they have 
had, and still have, to face both in the home and 
neutral markets of the world the severe rivalry of 
foreign makers, particularly those of the Continent 
of Europe and especially of Germany and the United 
States, in the growing markets in South America. The 
final result of this state of affairs has been to render it 
only possible for the British companies in question 
to pay anything but excessively low dividends on the 
ordinary share capital. Now the chairman of the 
particular company mentioned states that the direc- 
tors and management are taking the greatest care to 
accept no orders which will not show at least a moder- 
ate profit. It is, of course, quite a simple matter to 
arrive at a decision of this kind at a time when the 
general situation of trade is exceedingly buoyant 
and when the electrical engineering industry is par- 
ticipating in the greatly increased volume of business, 
although it is questionable whether the slightly 
improved prices now prevailing are not fully counter- 
balanced by the rise in the prices of coal, iron, and 
steel, copper, lead, and other raw materials in the 
course of recent’ months. Moreover, one firm can 
scarcely stand alone, and we have not yet seen any 
statement that other firms engaged in the construc- 
tion of heavy machinery and plant will follow the 





example by refusing to handle any orders unless they 
promise to yield something more than the prime 
costs and general expenses which are necessary to 
keep the works in operation. It may be that in view 
of the improved volume of business other firnis have 
adopted a similar practice without giving any public 
intimation of the fact. If they have not the action 
of the firm in question must enforce on their minds 
the fact that the time has arrived for the abandon- 
ment of a policy which can eventually only !-ad to 
one result, as if unremunerative business is accepted 
in a period of general prosperity what prospect ig 
there of commercial success when the tide of trade 
flows in the opposite direction ? 

It is a remarkable fact that with the exception of 
some bulk supply companies, which were probably 
brought into existence at a prematurely early period, 
the business of the supply of electrical enerzy for 
lighting and power purposes by private enterprise 
is, generally speaking, more remunerative than the 
construction of heavy machinery, although in some 
cases, particularly in London, the supply business 
is less profitable than it was several years ago, owing 
to a variety of causes. If, however, the competition 
among domestic makers had been less severe it is 
reasonable to assume that their commercial position 
would be different from what it is at present. At the 
same time the element of foreign competition in the 
supply of machinery and plant for certain electricity 
supply works has no doubt played a part in the 
matter of prices, and this raises a very important 
point and recalls a weakness of the electrical industry, 
for which no blame can be attached to British firms. 
We refer to the problem of the inter-connections 
between makers and supply works. If the former 
were largely interested in the latter from a financial 
point of view they would be able to influence the 
placing of orders and secure the work for themselves 
at remunerative prices. Although instances of this 
kind could be quoted, and there may still be a few 
cases in existence, it is an unfortunate fact from a 
general standpoint that manufacturers have never 
been in financial touch with the supply works for light 
and power purposes to such an extent as would enable 
them to command the regular receipt of orders 
when extensions are in progress or new undertak- 
ings are being established. This is certainly not 
the fault of the manufacturers, because they are 
unable out of their own resources to assume large 
financial responsibilities in supply works, whilst on 
the other hand they have hitherto been unable to 
secure such financial support from banking institu- 
tions as would permit of the conclusion of mutual 
relations between makers and the supply works. 

The lack of adequate financial assistance on the 
part of the British banks or the absence of a special 
bank for electrical enterprises is a matter for regret 
not only from the standpoint of the electrical firms, 
but also from that of the workers, as there is no 
doubt that under favourable conditions of financing 
electrical undertakings many orders which have been 
executed abroad for British companies would have 
been placed with firms in Great Britain. It will 
probably cause surprise to many to learn that the 
system of electrical financing has now become so 
highly developed in Germany that at the present 
moment the two largest firms in that country either 
own, have a determining influence in, or have leased 
electricity supply works which are responsible for 
35 per cent. of the total consumption of electrical 
energy in that country, and the process of endeavour- 
ing to secure further leases of communal and other 
supply works, particularly of the so-called overland 
central stations, is being actively continued. It will, 
of course, be understood that the object in view is 
to secure an extension of orders for the two groups 
concerned which, were it not for personal and 
family considerations, would be formed into one 
gigantic monopoly. In the case of orders for various 
kinds of industrial works the direct and indirect 
banking connections of the largest firms are so wide— 
the banks have directors both on the boards of tlie 
electrical firms and the industrial companies—that 
the electrical plant is almost invariably ordered from 
the firms which the banks represent. In these cir- 
cumstances it.is little wonder that whilst the small an 
medium-sized firms have a struggle for existence, 
the largest, including the trade in secondary batteries. 
which is also a monopoly, are able to pay high divi- 
dends. One company, which is the first to announce 
its results for the year ended with June, 1912, pro- 
poses to pay 14 per cent. for the third year in suc- 
cession, this time on an ordinary share capital o! 
£6,500,000, and a fresh issue of £1,250,000 in ordinary 
shares is in contemplation at the price of 210 per cent 
This will permit of a premium of £1,250,000 being 
added to the reserve fund, which already amounts 
to one-half of the share capital. 
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IRON AND STEEL INSTITUTE—VISITS. 





A xuMmBER of visits to works were arranged for the 
recent meeting at L-eds, and we give herewith a few 
notes about the better known works, and a longer 
description of the Crigglestone Collieries. At the 
Sun Foundry of Hathorn, Davey and Company, 
Linited, perhaps tho most interesting type of 
machine was the vertical turning and boring lathes 
of which four were on view, the largest being over 
50 tons in weight, and capable of boring 12ft. dia- 
meter by 6ft. long, to one-thousandth of an inch in 





accuracy. This machine is electrically driven in 
all phases. All built-up cranks have the crank | 
webs shrunk on, the heat being obtained by gas | 
jets. It has been found in the past that, for | 
instance, forcing on a three-throw crank by hydraulic | 
sure is very apt to distort the cranks already in | 


res | 
It is also very difficult to press them and. the | 


place. ae 
sacle pins on absolutely truly, and, lastly, if the web 
is » yood fit, it is apt to push a small portion of 
the shaft in front of it until a raised edge is the result, 


and it is exceedingly difficult then to get the crank | 


slab either on or off. Other work in hand here at the 
pre : : 
engine working pumps at the bottom of a mine, by 
means of quadrants and spear rods, and a high-lift 


electrically-driven colliery turbine pump. 


engine in question and the high-lift turbine pump are | 


going to mines in the North of England. The high- 
lift turbine pump which was at work .is built up in 
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are a large number of this company’s engines running 
for contractors and others all over the world, notably 
in Mexico and South America, where the large 
harbour and other public works have caused large 
requirements. These works supplied for the 
Sudan the first armoured locomotive—such as was 
afterwards used by the British troops during the late 
South African War, and they are at: present manufac- 
turing a new type of aeroplane engine. A couple 
of these aeroplane engines are at present under test 
and were seen working. 

The Leeds Steel Works of Walter Scott, Limited, 
are the largest manufacturers of tram rails in this 
country. The company has to bring its ores from 
North Lincolnshire and Northampton, and yet takes 
such a prominent place in this industry. The features 
of the works are :—Four blast furnaces, of which there 
are always three in blast, producing about 2200 tons 
of iron per week. The molten basic iron produced at 
these furnaces, instead of going to the basic Bessemer 
| department, is first passed through the de-siliconising 
plant, which consists of two acid-lined Bessemer con- 
verters. The hot metal ladle is lifted out of its carriage 
by a powerful overhead electric crane, and the metal 
is poured into a converter. The silicon is reduced from 
2-5 per cent. to -30 per cent., and the metal is then ina 
suitable condition for passing on to the basic Bessemer 
process proper. The basic Bessemer plant has four 12 
to 14 ton converters, and produces about 1800 to 2000 
tons of stee] ingots per week. The rolling mill has a 
horizontal Galloway two to one geared cogging mill 
engine, with 39in. diameter cylinders and 5ft. stroke, 
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acquired some years ago by the Otto Coke Oven Co., 
Ld., of Leeds, as much for experimental as for commer- 
cial purposes. These collieries are situated near 
Wakefield, and a party of about forty was driven out 
to them in motor brakes. The great success of 
the visit was due in no small measure to the excellence 
of the guides who conducted the party round. Of 
Dr. Walther Hiby himself itis unnecessary to speak. 
He did everything that could be done to make the 
excursion instructive and was unfailing in answering 
all sorts of pertinacious questions. But he was ably 
supported by other guides, and we wish particularly 
to record our indebtedness to the manager of the 
recovery plant, whose name we are not fortunate 
enough to know, who took the greatest pains to 
explain, even in detail, every step in the processes. 
But everyone concerned helped with a will, and if any 
member returned to Leeds feeling that he had not 
spent an invaluable afternoon he had only himself to 
blame. We must, further, add that through the 
courtesy of the company we are able to put before 
our readers to-day the excellent illustrations which 
appear on this page and on pages 440 and 444. 

For the description that follows we are indebted to a 
little pamphlet presented to the members of the 
Institution and to our own notes. 

The Crigglestone Collieries were abandoned in 1905 
because they failed to pay, and in the following year 
they were acquired and reopened by the Otto Coke 
Oven Company under the name of the Crigglestone 
Collieries, Limited, to prove and demonstrate the 
value of by-product coking. The new company 
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ARRANGEMENT OF COKE OVENS AND RECOVERY PLANT AT CRIGGLESTONE 


stages. At present the lift will be only about 370ft., | and the roughing and finishing mill a Davy horizontal | recognised that, owing to the nature of the seams— 
and further sections will be added to the pump as the | 


height to which the water is to be raised increases, up | 


to a height of 800ft. 
& motor capable of developing 100 brake horse-power, 
and by means of a dry well the suction can be varied 
to any required amount. ‘The delivery is taken in a 
tank with a weir enabling readings to be made con- 
tnuously as to the amount delivered. The works 
have also in progress electrically-driven three-throw 
pumps, and thus all three types of mine pumping 
could be observed at the same time. In addition to 
these, the company has on order a number of vertical 
Marine-type pumping engines, five being for the Crown 
Agents for the Colonies and others for the Bristol, 
South Hants, and other waterworks in this country. 
Vhese are of the high-duty type. One supplied to the 
Rand Water Board is stated to have only consumed 
10; Ib. of steam per actual horse-power in water 
delivered into the reservoir. 

The Boyne Engine Works of Manning, Wardle 


and Co., Limited, were originally founded in 1858. 
rhe works oceupy about 5} acres, and are well fitted 
with plant and appliances for the rapid output of 


tank locomotives and other similar classes of work, 
Which form the company’s speciality, providing 
employment for several hundred workpeople. The 
various departments are commodious and excellently 
ee for the particular duties, and the Midland 
“alway gives direct access by a siding running into 
the works yard. There are at present going through 
‘he shops engines for one of H.M. dockyards, the 


| 


The pump testing shop contains | 





India-office, and for various works abroad, and there 


engine having 5lin. diameter cylinders by 5ft. stroke, | 
direct-coupled. The mill produces some 1600 to | 
1800 tons of finished steel per week. The works | 
are progressive, having at the blast furnace 
plant an 18.000 to 23,000 cubic feet per minute turbo- | 
blower in addition to three vertical ordinary blowing | 
engines. For electric generation purposes the exhaust 
steam from the Bessemer blowing engine is used for 
driving a 550 kilowatt mixed pressure turbo-generator. | 
Both sets of turbines give very satisfactory results. | 
The works are situated on the south side of Leeds 
and adjacent to the Midland Railway, covering about 
39 acres of land in the thickly-populate1 district of 
Hunslet, and find employment for some 1300 hands. 

At the Midland Engine Works of J. and H. McLaren, 
Limited, the visitors were shown a modern and 
efficient installation of machine tools. An oppor- 
tunity was also afforded of seeing plate flanging, 
welding up tee-iron rings for traction engine road 
wheels, and oxy-acetylene welding and cutting plant. 
The works are driven partly by steam and partly by 
electricity generated on the premises. The work in 
progress, consists of traction and ploughing engines of 
all sizes, and flat and balanced ploughs for turning over 
the ground from 3in. to 30in. deep. Another order | 
going through the works is a triple-expansion surface- 
condensing electric engine of 450 horse-power, this | 
being the third engine supplied for generating the | 
electric current at the works of the Cape Copper | 
Company, Swansea. | 

One of the most interesting excursions of the Insti- | 
tute was that to the Crigglestone Collieries, which were | 








| does not offer any peculiarities. 


one is 3ft. 6in. and another 4ft.*3in., if we remember 
rightly—and the disturbed nature of the ground, 
the mining and selling of coal could not be made to 





| pay at Crigglestone and its dependence was placed 


on the by-product plant. In this its hopes appear 
to have been realised for it is now raising 1200 tons 
of coal per day from the two shafts and is working the 
mine at its full capacity. 

The first part of the plant visited was the screen- 
ing, picking, and washing plant at the pit head. It 
There is the usual 
elaboration of screens and hand picking belts, all the 
work being done by boys, and the usual washing 
plant. All the large coal and all the broken coal down 
to 1}in. is screened and cleaned and sold for household 
purposes, whilst all the small coal is carried*away by 
conveyors and deposited in a large concrete storage 
bunker from which it is drawn as required for coking. 
This bunker has a capacity of about 700 tons, and all 
the coal that enters it is first weighed in automatic 
machines. At the foot of this bunker runs an elevator 
which carries the coal up to the washery. On the 
way it is mixed with coking slack from other collieries 


| which comes in wagons which are tipped hydraulic- 


ally. Any desired mixture of coking coals can be 


| made in this way. 


The washery is of the Luhrig type and has a capa- 
city of 50 tons per hour. The small coal is first sized 
into engine nuts, l}in. to jin.; beans, jin. to 3in.; 
pea nuts, gin. to gin.; small, jin. to 0Oin. The smaller 
sizes are washed in nine Felspar washing boxes and 
then elevated into fourteen hoppers of 100 tons capa- 
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city each, where the moisture is reduced to approxi- 
mately 12 per cent. by drainage. The washed nuts 
are either delivered into wagons outside the washery 
building for sale, or they can be mixed with the coking 
small. The ash in the small coal is reduced by this 
washing process to 5 per cent. or 6 per cent. The 
shales which are washed out contain not more than 
2 per cent. of free coal. The drained coking coal is 
brought by scraper conveyors and elevators to a Carr 
disintegrator of 35 tons capacity per hour and then 
elevated to a crushed coal loading bunker of 300 tons 
capacity, which serves simultaneously for loading 
coal into the stamping box and also into tubs for filling 
the ovens from the top. In this way coking trials can 
be made both with compressed or uncompressed coal. 

In the view of the coke ovens given in Fig. 1, 
page 440, one of the storage bunkers can be seen. 
From this the coal descends direct through shoots into 
the charging trough and is stamped in the usual way 








wide in the middle—are usually charged with stamped 
coal. Through thus compressing. the coal a cake of 
over 9 tons can be charged into an oven, the coking 
time of which varies from thirty-four to thirty-six 
hours. The chambers of the new regenerative ovens 
are of different widths, in order to suit any class of 
coal, and are 8in. higher than the waste heat ovens. 
These regenerative ovens are, as we have said, usually 
fed with coal from the top, through three charging 
holes, and levelled mechanicelly, but compressed 
charges can also be coked in them if desired. The 
coking time of the top-filled ovens is twenty-four or 
thirty hours respectively, according to the difference 
in widths of the coking chambers. The coke from 
both the waste heat and the regenerative battery is 
pushed through an open type quencher on to an 
inclined bench—see Fig. 4—and loaded into trucks 
mechanically over a coke conveyor and screening 
plant—Fig. 8—but the two kinds of coke can ‘be 





Fig. 6- INTERIOR OF SULPHATE HOUSE 


by travelling stampers. Thence it is conveyed along 
the fronts of the ovens by the charging machine, 
which is operated electrically, and is rammed into the 
oven. The figure referred to shows the plant as it 
was in 1908. There were at that time fifty waste 
heat ovens and five experimental ovens, but since 
then twenty-five more ovens of the regenerative type 
have been added. The former are all fed from the 
front, whilst the latter are generally filled from tips 
through the top, an electrically operated spreader 
distributing the coal evenly as it enters. One of the 
features of the Otto ovens is the provision of cellars 
below, from which every heating point is accessible. 
Through these cellars are led the pipes conveying the 
gas from the tops of the ovens, after it has passed 
through the various recovery processes, to the burners. 
In the old or waste heat ovens—that is, those working 
without regenerators—there are fifteen Bunsen 
burners in each wall. The jets of the burners are 
below in the celler where they can be got at with ease 
for cleaning. _ After the burning gases have done their 
duty in th€ oven walls they are led away under two 
Babcock and Wilcox boilers of 4750 square feet heat- 
ing surface each, where they develop steam at 150 Ib. 
pressure and superheat it to 500 deg. Fah. These 
boilers were spécially built for gas burning, but in 
order to provide for’ any contingency they are pro- 
vided with coal burning grates and furnaces built 
out in front. These were at the time of our visit 
luted up. The burners in the regenerator furnaces 
are of a different kind, as they have to work with the 
hot air coming from the regenerators. They are 
virtually blowpipe furnaces, but the jet is ingeniously 
made of a small steel plate pierced by a single hole, 
and slipped readily into place in a special fitting on 
the gas pipe. Any plate can be removed instantly 
when desired, rapidly cleaned, and returned to posi- 
tion. The regenerators for these ovens are of the 
ordinary brick type alternately heated by the gas and 
giving up their heat to the air. It is estimated that 
the saving they effect is from 50 per cent. to 60 per 
cent. of the gas. Any gas not used in these ovens is 
burnt in four Lancashire boilers generating steam at 
80 lb. pressure, which belonged to the original colliery 
plant. It will be noticed that no gas is burnt to 
waste, the only source of loss being the heat that 
goes up the chimney after the passage of the gases 
through the boilers. An illustration of the Babcock 
boiler plant, which is just behind the coking coal 
storage bin and therefore quite close to the waste heat 
furnaces, is given in Fig. 3 page 440. The picture shows 
also the cooling tower. The steam from these boilers 
is used in two 500-kilowatt generator sets with a 
150-kilowatt stand-by set, which supply current at 
500 volts for power purposes. 

We must return now to the ovens before describing 
the by-products plant. The waste heat ovens 
—coking chambers 33ft. long, 6ft. 10in. high, and 2lin. 





loaded separately if desired. The yields of the 
mixture of coal treated are approximately 72 per 
cent. of coke including breeze, 1-4 per cent. of sul- 
phate of ammonia, 3-7 per cent. of tar and 1-1 per 
cent. of benzol and homologues (toluol, xylol, and 
solvent naphtha.) The distillation gases are collected 
in a gas main on the top of the ovens and from there 
are drawn through the by-product recovery plant, 
where first the gases are cooled and the gas liquor 
and tar is condensed. After this the gas passes through 
a special spray and a final scrubber for the full extrac- 
tion of the ammonia, and afterwards through three 
benzol scrubbers, where it meets with creosote oil for 
the extraction of the benzol products from the gases. 
The gas thus freed from impurities and valuable by- 
products is returned into the cellar underneath the 
ovens, where it is burnt in the oven walls, thus pro- 


. 














Fig. 8-COKE SCREENING PLANT 


viding the heat necessary for the distillation of the 
coal, as already explained. 
It is necessary before saying a few words about 


the by-product plant to remind our _ readers 
that admirable as it appears to be it is now 
regarded as out of date, the process having 


been superseded in quite recent years by what is 
known as Otto’s direct tar and ammonia extraction 
process. This latter process consists in first extract- 
ing the tar at a temperature near the dew point of the 
water vapours in the gases and then immediately 
forcing the whole volume of gas and water vapour 
through a bath of sulphuric acid, where the ammonia 
is deposited in the form of solid sulphate. 


the condenser, tar is deposited and the ammonia jg 


This | 


method, we are told, occupies less space and saves | 


from 5 per cent. to 10 per cent. more ammonia than 
the older process. In the Crigglestone plant the gases 
from the ovens enter the long receiver seen in Fig. 1, 
and are drawn away in the pipe over the receiver to 
the washing and cooling plant seen in Fig. 2. Here | 
the gases are cooled in the three big U pipes forming 


absorbed by water. The gases are conveyed to 
another building to be further condensed, to have the 
benzol products absorbed by creosote oil, whilsi the 
ammonia water is led to the sulphating house shown 
in Fig. 6. where it is treated by a continuous pro. 
cess similar to that employed in many gasworks. [t, 
is heated in tubes by steam and then flows into the 
column stills, seen in the picture, which are also s 


ram 
heated. Here it falls over the edges of trays, the 
heat driving off the ammonia, whilst the li op 
descends and is treated with lime and the tixed 


ammonia liberated. The gases then go forward. to 
the saturator where they are treated with Weak 
sulphuric acid, sulphate of ammonia being produced, 
This sulphate in the form of white crystals is drawn 
out and enters a centrifugal drier which renioyes 
practically all the water, and thence it descends into 
barrows and is conveyed to the store. 





Fig. 7—THE BENZOL PLANT 


The gases, practically freed from ammonia, are then 
treated with creosote oil to absorb benzol, toluol, 
solvent naphtha, &e. The plant for the recovery and 
refining of benzol was added only last year and is of 
the most improved type. The process is as follows : 

~The wash oil containing the benzol is pumped to the 
benzol plant, where it is first heated up to considerably 
above the boiling point of water and then thoroughly 
agitated with dry live steam in a still. By this 
means the whole of the benzol homologues in their 
crude state are driven off in the state of vapour, 
which is condensed and stored for further rectifica- 
tion and purifying. The hot wash oil is cooled down 
to normal temperature and used over again for collect- 
ing the benzol from the coal gas. The above crude 
benzol products are then distilled and divided into 
benzol, toluol, xylol, and solvent naphtha, which are 
known as ‘once rectified’? products. These pro- 
ducts are then treated individually with strong sul- 
phurie acid and then with caustic soda solution to 
separate all phenolic and resinous derivatives, and 
redistilled at 90 deg. to 100 deg. Cent. with the pro- 
duction of pure 90 per cent. benzol; at 100 deg. to 
120 deg. Cent. to distil 90 per cent. tolvol; at 100 deg. 
to 120 deg. Vent. to distil xylol; and at 160 deg. Cent. 
to distil] solvent naphtha. The factory is made 
entirely of fireproof material and ample room and 
ventilation is allowed for. Every part of the apparatus 
is easily supervised by the one man in charge. ‘The 
various parts of the apparatus are designed on the 
latest methods of distilling and purifying benzol, 
which enables it to extract 90 per cent. of the benzol 
contained in the raw gas and the production of finished 
products with the least possible loss and expense. 

Owing to the high price of petrol pure benzol is 
now being largely used in internal combustion 
engines, more especially for motor cars, and although 
it is being made in rapidly increasing quantities there 
is, so far as at present can be seen, no likelihood of 
the production overtaking the consumption. ‘The 
addition of a tar distillery for the working of the tar 
into its products is under consideration. 

One special object of the by-product coking 
installation has been that of experimenting and of 
testing coals for coke and by-products from any part 
of Great Britain. Continuously bulk samples ot 
about 300 tons of coal are received from collierie= 
in England or Scotland and are passed separately 
through the washery and through the ovens, where 
the coking quality—compressed or top-loaded and in 
chambers of various sizes—is ascertained under actus! 
working conditions, as the test ovens are heated by tlie 
gases of the coal being tested. At present a special 


| plant is in course of construction for the exact deter- 


mination of the yields of by-products to be gained 
from any test coal under actual working conditions. 

The Monk Bridge Iron and Steel Company is one 
of the oldest establishments, with works almost in 
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contre of the city of Leeds. The company 


the ; : 

aa blast furnaces in another part of Leeds for the 
uvpose of manufacturing cold blast pig iron. The 
a works contain a modern foundry, two open- 


hearth Siemens acid furnaces, The casting pit is 
served by a 30-ton electric crane, which runs over the 
Harinet presses, where ingots up to 24 tons are 
pressed. The steel made in this way is found to be 
very reliable for the manufacture of crank axles. 
Tho floor of the foundry is served by two 30-ton elec- 
cranes. The steel forge contains a 15-ton hammer, 


tri . 

a 2000-ton modern hydraulic press, and two 40-ton 
a 2 

electric cranes, and the necessary complement of 


heating furnaces. 

Tie feature of interest at the works of Wm. John- 
and Sons was the small experimental plant 
erected for the manufacture of fuel briquettes of a 
special type and size from practically waste materials, 
such as small coke or breeze, coal sludge from the 
washeries, and duff from the collieries. The bri- 
quettes are of varying weights from 2 0%. each. The 
egg shape of the briquette is to be particularly noted, 
as by its “lie” upon any fire it is claimed to lend 
itself to better combustion, owing to the free air 
space and also to the tapered edges, which enable 
the briquette to ignite easily. The same plant is 
also suitable for the manufacture of ore briquettes 
from small ores, and one of the results in a large 
ironworks where this plant was erected was that the 
blast pressure was reduced considerably, and also 
the amount of flue dust. The plant at the works, 
although experimental, is really a small commercial 
plant capable of turning out from 15 to 20 tons of 
fuel briquettes per day of ten hours. The coal or 
coke is tipped into a pit provided at the entry to the 
works, in the bottom of which a worm conveyor 
works and picks up the required amount of material. 
The binder is fed into a small crusher situated clear 
of the pit and above the worm conveyor before men- 
tioned, and delivers the binder into a small conveyor 
standing immediately above and driven by the shaft 
of the coal conveyor. The speeds of these two con- 
veyors are so regulated that the required proportions 
of coal, &c., and binder are measured and carried 
forward into the disintegrator. The disintegrator 
consists of two revolving cages with interlocking 
rings running in opposite directions at a high speed, 
and in this machine the “‘ compo ”’ is reduced to a fine 
powder and intimately mixed. From the disinte- 
grator the “compo” is elevated into a cooker, 
which consists of a cast iron cylinder of suitable 
length and diameter, in which a shaft fitted with 
knives revolves, stirring up the material and keeping 
it alive. To this mixer is introduced superheated 
steam, which is blown in amongst the material. 
and the action of the machine is to bring the material 
to the necessary plasticity for the finishing process 
of manufacture. From the cooker the material drops 
into the press, which moulds, makes, and delivers 
the finished briquettes on to a belt conveyor running 
underneath. This belt conveyor runs parallel with 
the plant back to a storage hopper situated above the 
pit provided for the raw materials, and the conveyor 
carries the briquettes and delivers them into this 
hopper, when they are ready for use. A 
certain amount of dust and waste is made in the 
manufacture of briquettes, and in order to recover 
this the briquettes when dropping from the conveyor 
into the hopper run over a grizzly screen through 
Which the waste falls and is guided back into the 
pit for the raw materials, and thus this waste goes 
through the plant again and is not lost. The whole 
plant is automatic from beginning to end. 
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METHOD OF PRODUCING SOUND INGOTS.* 
By Sin ROBERT HADFIELD, F.R.S. (Past-PRESIDENT). 
INTRODUCTION, 


OWING to the trouble that has been experienced by railroads, 
c-pecially in countries where low temperatures prevail in winter 
lime, it has become a necessity to look more carefuly into the 
matter of obtaining sound rails, free from piping, blowholes, 
and other defects. This in its turn means that the ingots from 
which the rails are made should also be quite sound and free 
from piping, segregation, or other defects. The improved 
method is applicable to ingots for other purposes, whether of 
the ordinary square, oblong, round, or other form. 

In view of the rapid production of the large quantities of 
steel ingots required for a modern rail mill, whilst the production 
ot # “sound” ingot may not be so easy as it seems at first 
sight - yet attention may be drawn to the subject with advantage. 
Perhaps the question has not received as full investigation as 
should have been the case. Moreover, apart from the question 
of soundness, the waste experienced under the present condition 
of manufacture is very considerable. Therefore, any system 
which shows how to reduce the loss by waste and scrap is one 
of more than ordinary interest to the steel maker, as this means 
not only a better product but a more economical one. Although 
Some of the information now given has appeared elsewhere, 
it has been suggested to the author of this paper that the ques- 
tions dealt with, being of considerable importance, might well 
be brought before the Institute. 
in a question of producing sound steel is as important a factor 
poo ng the requirements of the times as ever it was. By 
(b) bh are e fe generally meant material free from (a) segregation, 
filled a me and (c) piping. Unless these requisites are ful- 
pee dea ble and breakdown of the rolled or forged material 
Felines, bag: the ingots'may occur in some stage of its history. 
pe: pp » as a rule, the remedy which obviates or overcomes 
prc _ he the difficulties tends to improve all. For example, 
enceunnee is sound and free from blowholes is less liable to 
if po ste be intermingled slag, and the ingots made therefrom, 
lacey | y fed, will have the defects under (c), that is, piping, 

g£elyv reduced. 


* Iron and Steel Institute. 





Many simple devices as well as complicated arrangemen 
have been suggested and tried, to overcome the difficulties in 
question—as, for example, fluid compression from the top, also 
from the bottom ; feeding the settling by gas-generated heat ; 
compressing or squeezing from the sides, and many other devices 
which have given more or less satisfactory results. There are, 
however, some disadvantages in these systems, amongst others, 
the expense of application owing to the heavy cost of apparatus. 

For some years the author has been working at methods 
which appear to him to be simple yet efficient. In view of the 
great importance of obtaining sound material, a general descrip- 
tion of these methods may be of interest and not out of place ; 
in fact, the author has been asked to bring the results before the 
Institute. A system of this kind, with suitable modifications, 
is applicable to the manufacture of sound ingots from which 
to make rails and other products. The terrible results of rail- 
road disasters, such as those on the Lehigh Valley Railroad in 
America last August, and the New York Central Railroad in 
March of this year, show the importance of obtaining sound 
material in the ingots from which the rails are to be rolled. 

To show that these’remarks with regard to the necessity of 
improving the methods of making ingots "for rails and other 
purposes are well founded, attention is drawn to the engravings 
on page 440. In these are shown specimens of the ingots, blooms, 
and rails investigated by the_official American Committee on 

















Fig. 1.—Ingot 2a. Half ingot, cross-section slice,2al. Smooth finished, 
unetched. Location of surface from top of ingot, 1.4in. ; 4 per cent. 
by distance ; 3.7 per cent. by volume. About one-ninth actual size. 

Ingot for rails. 

Metals, 1909,” made by the American Government Testing Department at 

Watertown Arsenal, Massachusetts. 


Manufactures, and shown in the “ Report of the Tests of Metals 
and other Materials for Industrial Purposes ’”’ (1909), made by 
the American Government Testing Department at Watertown 
Arsenal, Massachusetts. This excellent report comprises five 
parts in three volumes, and many. hundreds of photographs 
and tests. The striking facts there shown fully confirm the 
great importance and desirability of obtaining better and sounder 
material in rail ingots, both as regards reducing blowholes, also 
avoiding piping and Segregation. 

On page 449 are engravings showing 17in. ingots, blooms, partly 
rolled rails and finished 75 lb. rails which have been sectioned 
and etched. The report above mentioned does not state that 
these are in any way special. If, therefore, current practice 
is represented, it will be seen that when starting with unsound 
ingots it is not possible to obtain sound billets or rails. 

The serious nature of the question is fully shown by the facts 
set forth in “‘The Report of Accident on the Line of the 
Lehigh Valley Railway, near Manchester, New York, August 
25th, 1911. by the Interstate Commerce Commission. The 
rail in question, which broke with such disastrous effect, 
shown to have been very defective. The author will not attempt 


s 





Illustration taken from the “‘ Report of the Tests of | 


already appeared in technical literature—that is, relating to the 
Whitworth, Harmet, Riemer, Iingworth, Robinson, and other 
rocesses. In confirmation of the author’s views as to the 


desirability of obtaining absolutely sound steel, free from blow- 


holes, piping, and segregation, he quotes the following from 
Mr. B. Talbot’s excelient paper, “ Segregation in Steel Ingots.’’* 
At the end of this paper Mr. Tabot says :—‘* In my opinion it 
would be well worth while for other investigators interested 
in the manufacture of higher carbon steel, such as for rail, tyre, 


| and similar purposes, to follow up these results with a view to 
| proving whether a more uniform and regular steel is not thereby 


obtained, a result well worth the few pence per ton the aluminium 
would cost. Perhaps the chief result to be looked for would be 


| the decreased amount of crop end that it would be necessary to 
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Fig. 3—HADFIELD’S APPARATUS FOR PRODUCING SOUND 
INGOTS 


cut off from the top of the ingot, due to the greater solidity of 
the top and the lessened amount of segregation in this top part 
of the ingot. This alone would undoubtedly pay for the cost 
of the aluminium added, without considering the more regular 
quality of the finished product as a whole.” 

This is exactly the point so strongly insisted upon by the 
author of this paper, namely, that with piping steel the quality 
is raised as regards greater soundness and less segregation. To 
get these full advantages it is necessary to have a method of 
properly feeding or filling up the settling, which would otherwise 
be produced by steel having such piping tendencies. The author 
believes the method now described satisfactorily meets these 
requirements, both as regards improving the quality of the 








Fig. 2-UPPER PORTIONS OF FOUR SMALL 


to deal with this in the present paper, but would refer the reader 
to this valuable report. 

However, from the above instances alone, it will be seen how 
important is the production of ingots of sound steel, whatever 
may be the temper or hardness of the steels that is, mild, medium 
or hard or special steels. This point has long been recognised in 
Sheffield in the manufacture of special steels, both for small 
and large ingots of crucible cast steel, in which the upper or top 
portion is provided with a fireclay top or ‘‘ dozzler ’’—in other 
words, the ingot is ‘‘ dozzled.” 

The ingots dealt with in the present paper are chiefly those of 
medium size, such as used for rail production. They may be 
termed neither!small nor large ; that is, they are medium sizes 
and weights, varying from, say, half a ton to, say, two and a-half 
or three tons each, and from, say, 8in. or 10in. to 20in. or 24in. 
square. 

The chief object of this paper is to deal with this special 
method, as full descriptions of various other processes have 








INGOTS, 4in. 


SQUARE 


| material and also cheapening production by making an ingot 


which by being sound offers less waste. : 

Amongst others, Professor Henry M. Howe has dealt with 
this question of segregation and piping in some interesting papers 
including those on ‘“* Piping and Segregation in Steel Ingots,’’+ 
and “ The Influence of the Conditions of Casting on Piping and 
Segregation as shown by means of Wax Ingots.” { The author 
will not go into these in detail, but would call attention to the 
interesting results obtained by Professor Howe with regard to 
studying the condition of piping and segregation occurring in 
wax ingots, made with a view to show that in the cooling of 
fluid steel poured into ingot mould their behaviour is similar. 

At the Hecla Works, Sheffield, of the author’s firm, large 
quantities of special steels are made, in which it is essential to 








* Journal of the Iron and Steel Institute, 1905, No, Il. pp. 204, &c. 

t Preliminary paper read at our London Meeting, July, 1906. as 

t Read at the New York Meeting of the American Institute of Mining 
Engineews, April, 1907. 
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have perfectly sound material, free from the segregations pre- 
viously referred to (a), (6), and (c). The methods now described 
have enabled the desired object to be fulfilled, both cheaply and 











15 Inch ened 





Fig. 4—HADFIELD METHOD OF MAKING INGOTS 


efticiently. Moreover, it has the important advantage of 
enabling not only soundness to be obtained, but also a much 
larger percentage of the!ingot to be safely used. As will be seen 
from the results of the experiments described, in many_cases no 





Fig. 5—POURING THE INGOTS 


less than 92 per cent. of the fluid steel in the mould is made 
utilisable, and this at small expense. 

Granted, in the first instance, therefore, that we are dealing 
with sound piping or settling steel, which is casily obtainable 





“—3¢ dia. 











SECTION THROUGH CENTRE 
OF 18° INGOT 
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Fig. 6—-HADFIELD METHOD APPLIED TO 


by ordinary care in manufacture, there seems to be no reason | ar 
why the ingots should not be sound, free from blowholes, piping, 


and segregation. This being so, rails or other articles rolled 
from such ingots should be of the highest grade. It is true that 








INGOTS WITH LARGER END AT THE BOTTOM 


prepared from such an ingot properly sound. 


about 4in. square and 30in. in length, which were made to 


large quantities of rails as now made are of excellent quality, 
but it is just the ‘ ‘tenth ’’ case which it is important to improve. 
It is the bad heat here and there, the bad ingot now and then, 

















Fig. 7—INGOTS MADE BY THE HADFIELD METHOD 


which give the fatal rail which in service fails, involving cata- 
strophe and all the troubles consequent upon such disasters. 
The methods described in this paper appear to offer a solution of 
this serious problem. 














Fig. 8—-INGOTS MACHINED TO SHOW SOUNDNESS 


As an illustration of the unsoundness sometimes met with, 
Fig. 1 
of a nature 


see page 445-—shows a specimen of an unsound ingot 
familiar to us all. The author thinks that no 



























— 


illustrate and test the question of soundness and piping 

No. 1 shows the steel as poured into the mould witho.; as 
solidifying addition. This probably represents much we 
practice, for the reason that at present methods to take av ay the 
piping are not used, therefore piping steel is avoided. *'The 
author has been told by a rail maker abroad that he required 
steel which neither rose in the moulds nor piped, a mos; diffi. 
cult matter to accomplish in practice, besides theoretically 
incorrect. i 

No. 2 shows the same steel as used in No. 1 quietened 
addition of 0.036 per cent. of aluminium. This is 
altogether sound. 

No. 3: to this was added more aluminium namely, 0.09 per 
cent. The steel here is quite sound, but pipes deeply. 

The ingot maker appears, therefore, to be in a dilemma, If 


hy the 
still not 




















Fig. 9-INGOT SHOWING DECREASE OF SEGREGATION 
he makes his steel so that it will not settle, then it is unsound, 
like No. 1. If he makes it sounder, like No. 2, this pipes, and 
so is still not satisfactory, and there is much waste. No. 3 is 
quite sound but the piping is almost as bad an evil as the un- 
soundness shown in No. 1. 

To overcome this difficulty, the methods described in this papet 
seem to be those best suited to give the desideratum of sound 
material from piping steel. Ingot No. 4 represents the same 
steel of the sound type used for ingot No. 3, but furnished with 
the proper feeding top referred to in this paper. It will be 


| noticed that the ingot is not only sound but free from piping. 

















——~| 
PR CZR PA : 
Fig. 1O—-INGOTS MACHINED TO SHOW SOUNDNESS 
- 4th. ‘27 ‘06 

‘07 5th ‘97 : The object in many steel works seems to be to try and avoid 
a steel which pipes or settles. ‘Uhis really arises from the natural 
- 6th. ‘27S 054 desire to avoid the trouble and expense of making preparations 
for dealing with piping steel. The desideratum in the author's 

sen----------------- 1 opinion is ‘‘ piping steel ’’ which should be properly fed. 
Pe | The following is a description of the author’s method of cast- 


and 4, 


ing steel ingots, castings, &c., which ensures soundness, freedom 
from piping, and absence of segregation :— 


The method of carrying out this process is shown in Figs. 3 
As will be seen, this consists in heating the fluid steel 


nount of careful treatment can make a rolled or forged article | in the upper part of the ingot or other mould and maintaining 


Fig. 2. shows the upper portion of four small ingots, each 


it in a liquid condition by the combustion, in contact therewith, 
or in close proximity thereto. during the cooling and shrinkage 
of the metal in the lower part of the mould of solid fuel—tor 
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exampl 
js cau 


sup 


jnjurt 
Thi 
is m 
show e 
blast, &c., in operation. 
also be employed. 


e, charcoal—by means of a blast of compressed air which 
ed to impinge on the fuel while this is directly or indirectly | 
ported by the metal below, and the interposition of a layer 
of iusible material, such as cupola slag, which has little or no 
jus action on the metal, between the metal and the fuel. 
slag largely prevents radiation of heat, the loss by which 
ich greater than ordinarily supposed to be the case. 

the ingots being poured, with the feeding apparatus, 
Suitable modifications of the process | 


table. 


Fig. 5 


was :-— 


oie Fig. 4, page 446, the upper portion shows the layer of char- Carbon .. 
coal. Then comes the layer of slag about }in. in thickness. Saleen” 
‘The next portion represents the fluid steel in a 15in. ingot mould. a 
The sand or other suitable top to provide the feeding head Manganese .. 


there was segregation. 
It will be seen that even 
composition, and “ D” a little lower down, has practically the 
same analysis as the bulk of the ingot (see Table II.). ; 
The original analysis in this heat, as shown by the test ingot, 


“ao? 


Ort 


0 


Per cent. 


0°16 
0° 033 


0° 037 


0°80 


steel in™the head having descended bodily to feed the cooling | 
shrinkage of the ingot. 

The head was drilled and analysed in order to find out if 
The results are shown in the following | 
is almost normal in its 


Forged March 25th, 1908. 

TABLE III. 
Tons. ewt. qr. 

Head scrap : 0 8-86 
Billet scrap .. oe 0 1 2 
Forge Waste... .. .. 0 2 2 
pe ye 6 5 2 
6 17 2 


Ordinary steel.—Seven ingots were 
and seven cast from heat X9396—6. 
Forged March 24th, 1908. 


Mild steel.—Seven ingots were cast from heat X9428—1843, and 
| seven cast from heat X9438—1843. 
9 

2 qr. 


Total weight, 6 tons 17 cwt. 


Ib. Per cent. 
er ee ee 60 
Gn. -as : oa és 10 
Oo. sé) wa 00 1°8 
ae sc ide 


0 Total waste, 8°8 per cent 


cast from heat X9387-6, 


Total weight, 6 tons 17 ewt. 
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Fig. 11—SULPHUR PRINTS OF 95 Ib. 


BULL-HEADED RAILS 


portion is also shown. It is inserted in the moulding box fixed on to 
Whilst the ingots can be cast 


the top of the ingot mould itself. 
as at present, that is, large end down, this particular design 
shows the small end of the ingot downwards. 
this is the better method, as by the small end forming the bottom 


There is no doubt 


portion cooling takes place more quickly, causing the steel to 


congeal there and thus reduce the amount of feeding required 


later on from the upper portion of the mould. 


Fig. 6 shows how the same method is applied to ingots with 


the larger end at the bottom. 


The cost of carrying out the method is trifling compared with 
the large saving effected by reducing loss and waste of material. 
Moreover, the quality of the product is improved ; for example, 
in making rails produced from such ingots not only is there less 
discard, but the material is sounder. 


many thousand tons of ingots 
have been made by this patented 
process, which has been found 
of great advantage. 

As a specific example, it may 
be mentioned that ingots have 


been made weighing about 
50001b. each in which the piping 
and discard do not amount 


to more than about 7 per cent. 
This small loss is not the only 
advantage, the chief one being 
that material is obtained which 
is quite sound and free from 
hidden pipes or other defects on 
the whole length of the ingot. 
The system can be applied 
equally well to either smaller 
or larger ingots, for all kinds of 
purposes, and for ordinary or 
special steels. 

It is estimated that on a large 
output the saving by this 
method is from about 8s. to 
12s. per ton. Thus, on a large 
tonnage of hundreds of thousands 
of tons annually there would be 
a very considerable saving each 
year, as well as obtaining sound 
ingots free from blowholes, pip- 
ing, and segregation. 

In this experiment even the 
segregation usually noticed was 
almost entirely absent, only a 
lew inches below the feeding 
head placed on the top of the 
ingot. At about 4in. below the 
surface of the sinking head the 
percentages of sulphur and phos- 
phorus were practically the same 
as in the original steel, namely, 
about 0.03 per cent. each. 

rhe following is a description 
of the ingots made from heat 
No. 9376-2185 steel :— 

lhe sand head was l4in. 
Square where it joined the ingot, 


tapering to 9in. square in a length of 16in. 
up in the sinking head to a depth of I4in., the remaining 2in. 
of sand head being filled with a layer of ground slag, having a | 
The slag was put on the molten steel, 
then the heating carried out by means of the charcoal and blast 
Seonstbed in the patent specifications. 
was afterwards cut off the ingot and was found to be free from 


thickness of about 1}in. 
in the manner 


piping or segregation. 


During the, last few years 


Position of Test-piece below Surface 
of Feeding Hea‘. 


This ingot with the sinking head 











Fig. 12—POLISHED SECTIONS OF 95 Ib. BULL-HEADED RAILS 


TABLE IT. 
Analysis. 

Carbon 

per cent. 


“A,” lin. below . 1°41 0°175 
**B,” 2in. below 1°20 0712 

“*C,” 34in. below 0°59 0041 
“D,” where ingot itself commences 0°50 0° 033 


07135 
0°10 
0041 


0° 037 
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TABLE I. 
Tvial Weight of Ingot. | Weight of Sand Head. 
Cwt. qr. Ib. Cwt. qr Ib 
38 3 0 2 2 10 
(4300 1b.) | (290 Ib.) 


The steel was filled 


Weight of Sound Ingot. 


Fig. 13—ETCHED SECTIONS OF 95 ib. 


Owt. 


36 


(4050 1b.) 


This is equal to a waste of about 6°7 per cent. 


Che steel “fed” well, practically the whole of the molten 





The head 


qr. Ib. 


carried out. 


mould. 





gation being very slight. 


ment shown in Fig. 3. 


BULL-HEADED RAILS 


Two heats were made of mild and ordinary steel. 
former the carbon was 0.20 per cent., silicon 0.40 per cent., 
and manganese 0.60 per cent.; in the latter, carbon 0.45 per | 
cent., silicon 0.50 per cent., and manganese 0.80 per cent. | 
The ingots were prepared in the manner described, that is, 
sufficient cupola or similar slag was placed upon the upper | 
portion of the molten steel in the ingot mould, then charcoal 
18 and blast applied by means of the special blowpipe arrange- | 
Each ingot was provided with a sand | 
top, placed at the top of its ordinary length of the cast iron 
The exact method is shown in Fig. 4. 
were the results obtained. 


In the 


Sulphur | Phosphorus 
per cent. | per cent. 


described is a still further 


advance in the improvements effected in this matter, the segre- | 
It would appear that 93 per cent. of 
this ingot may be utilised for commercial purposes. 

The following further experiments with this method were 


The following | 


TABLE IV. 


Head scrap 


Billet scrap .. ed 0 1 0 
Forge waste ee 0 2 0 
126 billets “a 6 6 1 

6 WY 0 


Tons cwt. qr. 
0 7 3 


Ib. Per cent. 
0 ater aes 56 
_ 
ey ee ee ee 1°6 
0 alas 92°1 


0 Total waste, 7° per cent. 


These ingots forged well in each case and the billets produced 
therefrom were sound and satisfactory in other res 
In the experiments’ made it was found that, with the excep- 
tion of 8.8 and 7.9 per cent. waste respectively, practically the 
whole of the remaining portion of the ingots represented sale- 


cts. 

















able and serviceable billets. 
with either small or large ingots. 
Fig. 8 shows a ldin. ingot broken further down to show that 
the piping has been completely obviated, and that it does not 
as is sometimes noticed when using other 
methods to avoid the troubles from piping. 

A further ingot is shown in Fig. 9. 
| tested for segregation—Nos. 1, 2, and 3 in this diagram—but 
it will be seen that this gradually disappeared. 
section underneath No. 4 was quite normal composition, namely, 
carbon 0.52 per cent., silicon 0.11 per cent., sulphur 0.068 per 
cent., phosphorus 0.053 per cent., manganese 0.79 per cent., 
which represents the composition of the ordinary small test- 
piece taken from the ingot. 

Fig.’ 10 shows two ingots, each weighing about 2300 lb, 


* brea. 


Fig. 14—POLISHED SECTION 


” 


out again, 


OF 95 Ib. RAIL 


The same results may be obtained 


This ingot was carefully 


The next 
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From the results obtained in the finished product great improve- 
ment was found over the methods ordinarily practised, whether 


as regards saving in waste or improving the quality of the | 


material. 


These ingots were heated and rolled into rails in the ordinary | 


manner without any trouble. 

Figs. 11, 12, and 13 represent respectively sulphur prints, 
polished sections, and etched sections of rails rolled from these 
ingots. The upper portion of the top rail, that is, from the part 
of the ingot immediately under the feeding head, has been 
carefully etched. Fig. 14. shows a larger polished section of 
the rail. It will be seen from these illustrations how entirely 
free from imperfection are rails made by this method. 

To bring the whole of the work briefly before the members 
the author has prepared Fig. 15, on which are shown 

(a) The head cut off a 15in. ingot showing sound fracture and 

practically no segregation. The head portion represents 
only 8 per cent. of the total weight of the ingot (@). 


This is shown in Fig. 6. It will be noticed that in this case 
the segregation practically ceases at about the third hole below 
the upper surface of the feeding head. 
| <A further experiment was made in which an ingot was cast 
| generally in the manner described in this paper, but nine minutes 
| after casting the head portion was filled up with molten steel 
| and no air blast or charcoal used. The result was unsatis- 
factory, showing that this method would not take the place of 
the one described in this paper. 

Another experiment was also made in order to ascertain the 


mentioned in this paper. The ingot was poured in the ordinary 
way and a layer of fine ground slag put on the top. No charcoal, 
and therefore. no blast, was used. The ingot piped and was 
excellent for soundness. The weight of the discard was, how- 
ever, considerably greater, being about 12 per cent. to 14 per 
cent. Moreover, and this is an important point, the segregated 
| portions of the steel did not rise to the top of the ingot so freely. 
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Fig. 15—RESULTS OBTAINED WITH THE HADFIELD PROCESS 


(b) The rail rolled from the ingot (6). 
Total length of rail, 64ft. 
Total length of rail free from piping and segregation, 
62ft. Tin. 

(c) Rail diseard, weighing 24 lb., from the portion immediately 
under the machined surface of the head, shown in (c), 
that is, from the most unfavourable portion. It will be 
seen that the rail is quite sound. 

(d) This soundness is further proved by the etched section 
taken from the top of the rail shown in (d). 

Although most of the results shown in this paper relate to 

ingots cast with the small end at the bottom of the ingot mould, 
there is no difficulty in applying the system to ingots cast in the 


The material was impure and segregated down to a much lower 
point. 

As regards the time required for ingots to become set, it may 
be interesting to describe the following experiment carried out 
at the Hecla Works : 

Ingots 9in. and 18in. square were cast. In the former case, 
No. 1515C material, having a composition of 0.20 per cent. 
carbon and 1.25 manganese, was used; in the latter case, 
No. 1978A material, 0.40 per cent. carbon and 1.34 per cent. 
manganese. 

To determine the condition of the interior mass a thiniron 
rod was inserted in the casting at short intervals after casting. 

The following data are interesting, showing the time required 
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Fig. 16-RESULTS OBTAINED WITH THE HADFIELD PROCESS 


manner generally practised, that is, with the larger end at the 
bottom and the smaller end at the top of the mould. 
The 1ldin. ingot of the following analysis, shown in Fig. 7, 


Per cent. 
Carbon .. 0°48 
Silicon 0°12 
Sulphur 0°077 
Phosphorus 0.047 
Manganese .. O'74 


was cast in this manner ; this ingot was about 6ft. in length and 
about 2 tons in weight. The figure shows the ingot with the 
upper portion removed. 

An 18in. ingot was also made of mild steel of the following 
analysis :— 


Per cent. 
Carbon .. 0°20 
Silicon 0°04 
Sulphur 0°045 
Phosphorus .. 0°04 
Manganese .. 1°30 





for fluid steel in ingots of this particular size to become “ set ” 
v. | 


TABLE 


} 
9in. Ingot. lsin. Ingot. | 
| . 

Distance set up 
the ingot from | 


the bottom. 


Distance set up | : 
Timeaftercasting.| the ingot from |Timeaftercasting 
| the bottom. | | 








Min. In. Min. In. 
5 4 25 | 6 
10 6 40 | 3 
18 | 40 55 55 
22 | 45 | 60 58 
Complete | Complete 
solidification. | solidification 
| 


The author takes this cpportunity of thanking Mr. G. C. 
Lloyd, the secretary of the Iron and Steel Institute, and his 





nature ‘of an ingot, using slag, but without the feeding device | 


| them. 


| connected with engineering are 





—=— 
assistant, Mr. L. P. Sidney, for information furnished anc assist 
ance rendered with regard to the Bibliography ; also Messrs. 
I. B. Milne, 'T. G. Elliot, W. J. Dawson, and others, for th, 
assistance they have given in carrying out this researc! the 
labours of which have been considerable ; also Mr. H. Sic] and 
Mr. E. H. Saniter, of Messrs. Steel, Peech, and Tozer, | nited 


The Ickles, Sheffield, for their assistance in connection \ ;; |, the 
rolling of most of the rails referred to in this paper. 


In conclusion, to sum up briefly the results of this re-care) 

it may be said that in order to obtain sound rolled 6: forged 
| products, for example, sound rails, there must first be sound 
| steel.in the ingots themselves. This means that it is nev ssary 
| to use steel of piping nature, consequently the ingots frei, such 
| piping steel-must be properly fed. No doubt there are other 
suitable methods besides those described in this paper for 
obtaining such sound ingots, but it is doubtful whethe: + hese 
| can favourably compare in simplicity, cheapness of ope) ution, 
and in other respects. The author trusts, however, by ::eans 
| of the information now set forth, it will be seen that an ui: mpt 
| has been made to arrive at and place upon a scientific bu. ‘s the 
| underlying principles concerning the casting of sound ste: |, the 
manner in which it cools, segregates, and pipes. This | also 


| further dealt with in the accompanying separate paper on 
| “‘ Segregation in Steel Ingots.” 
| The paper concludes with a Bibliography dealing with }.vhjj. 
| cations concerning :—(A) Methods of casting ; (B) Prod:ction 
of sound steel; (C) Piping; (D) Segregation; (EK) (ses: 
(F) Compression ; (G) Manufacture of ingots for specia! pur. 
| poses ; (H) Working and treatment of ingots ; and (I) | 6 of 
| alloys. 
| After the printing of his paper Sir Robert Hadfield hai the 
| photograph, which is shown in Fig. 16, taken, and he ex;j)/ains 
| that it is interesting as showing the application of his metho. It 
| will be noticed that, allowing for all discard, re-heating. and 


| oxidation losses, 90 per cent. of perfectly sound billet for rails 
| can be obtained from the ingot. The left-hand bottom view 
|; in the engraving shows the soundness of the billet at the part 
| marked *‘ A.” The last trace of*unsoundness was removid by 
| lin. of discard from the billet, as shown at “A” and ~ B.” 
| Sir Robert adds that it need hardly be said that this is not a 


| specially selected case, but represents the average practice from 
thousands of tons of billets rolled and forged from ingots inade 
| in this manner. 








LAUNCHES AND TRIAL TRIPS. 

DENBY GRANGE, steel screw steamer ; built by Northunher. 
| land Shipbuilding Company, Limited ; to the order of Furness, 
| Withy and Co., Limited, for the Houlder Line; dimen 
| 390ft., 49ft. by 29ft.; to carry 7500 tons on light drauiit ; 
| engines, triple-expansion, 25in,, 4lin., 69in. by 48in. stroke, 
| pressure 180 Ib. per square inch ; constructed by Richardsons, 
| Westgarth and Co., Limited ; a speed of 11 knots was obtained 

on the trial trip, October 5th. 


101s, 


ARACHNE, steel screw steamer; built by Wm. Gray and (o., 
Limited ; to the order ef Messrs. Rickinson, Sons and 
West Hartlepool ; dimensions, 372ft., 49ft. by 28ft.; engines, 
| triple-expansion, 25in., 40}in., 67in. by 45in. stroke, pressure 

180 Ib. per square inch ; constructed by Central Marine Engine 
| Works ; trial trip, October 5th. 

NEWFIELD, steel screw steamer ; built by Irvine's Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of Messrs. 
J. and C. M. Forster, of Newcastle-on-Tyne ; dimensions, 
362ft., 50}ft. by 26}ft.; to carry 6600 tons ; engines, triple- 
| expansion, 25in., 40in., 67in. by 45in. stroke, pressure 180 |b, 
per square inch; constructed by Richardsons, Westgarth and 

Co., Limited ; launch, recently. 
| CLAN MAcarTHUR, steel screw steamer ; built by Sir W. G. 
| Armstrong, Whitworth and Co., Limited; to the order of 
| Messrs. C. Irvine and Co., Limited, of Glasgow, for the Clan 

Line ; dimensions, 465ft., 57ft. by 37ft. lin.; to carry 8850 tons ; 
engines, triple-expansion, 3l}in., 52in., 86in. by 60in. stroke 
pressure 220 lb. per square inch; constructed by Wallsend 
Slipway and Engineering Company, Limited ; launch, recently. 
| MoxtTa, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of Messrs, F. Strick and Co., Limited, 
| of London and Swansea, for La Tunisienne Steam Navigation 
| Company, Paris ; dimensions, 362ft., 50ft. by 27ft. 8in.; engines, 
| triple-expansion, 24in., 38in., 64in. and 42in. stroke, pressure 
| 180 Ib. per square inch ; constructed by Central Marine Engine 
Works ; launch, October 11th. 


Co., 








LonpoN AssociaATION OF FOoREMEN ENGINEERS AND 
DRAUGHTSMEN.--On Saturday last the members and friends of 
the London Association of Foremen Engineers and Drauglit 
men opened its sixtieth winter session with a Bohemian concert 
at the Cannon-street Hotel. The president, Mr. C. Eggleston 
occupied the chair, and some five hundred members and guest 
greatly appreciated the very excellent programme put before 
The syllabus for the ensuing term covers a very wide 
range, and foremen and others holding positions of responsibility 
invited to the Association’ 
meetings. On Saturday, November 2nd, at eight o'clock, at 
the Cannon-street Hotel, Mr. William Bell, will read a paper on 
** Refrigeration.” 

Tue Instirurion or Civit Enaineers.-—-We are informed 
that the condition of advancement of the new building will not 
admit of the ordinary meetings of the Institution being held 
therein during the earlier part of the forthcoming session, 
although it is possible that the lecture theatre may be rendered 
available for use before the close of the session. The Council 
hope, however, that without interference with the progress of 
the work, it may be possible to bring into use some apartment 
on the ground floor as temporary reading rooms early in January. 
If that course is realised, the library books, which are at present 


| stored in the building, as well as the current engineering and 


scientific journals, will then be rendered accessible to the 
members. By the courtesy of the Institution of Mechanical 
Engineers, accommodation for the weekly meetings will be 
provided in their house at Storey’s-gate. The ninety-fourth 
session of the Institution of Civil Engineers will be opened there 
on Tuesday, November 5th, at 8 p.m., when Mr. R. Elliott- 
Cooper, President, will deliver an address, and will present 
awards made by the Council for papers read and discussed or 
otherwise dealt with during the past year. 


TexTILE MACHINERY AT THE, GHENT ExuiBit1on.—Ghent is 
the Manchester of Belgium, standing in the centre of the cotton 
district. It has no less than one million cotton spindles in the 
town itself, almost half .a million cotton and jute spindles, and 
about 50,000 looms. With this fact before it, the Exhibition 
Branch of the Board of Trade is doing wisely in endeavouring 
to make a special feature of the British display of. textile 
machinery at the exhibition. In fact, this industry will share with 
machine tools the bulk of the 90,000 square feet of the main 
British exhibit. A display of textile machinery which will 
show the work from the moment the cotton bale is unbound to 
the moment when the finished fabric leaves the looms has been 
arranged. The scheme also includes machinery for the dressing 
and dyeing of the fabric. The result will be that the 60,000 
square feet allotted to textile machinery will be covered by a 
collective and co-ordinated display of the industry which has 
never before been seen abroad, and cannot fail to create a most 
striking and lasting impression of the resources of British 
trade. 
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SECTIONS OF INGOTS, BLOOMS, PARTLY ROLLED AND FINISHED RAILS 
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4 
E (A) INGOT 1 B.—Quarter ingot, cross-section slice, 1 B3. Smooth finished, 1B1, longitudinal section. Surface Zin. in from exterior surface. 7in. in from exterior surface. Showing blowholes and shrinkage 
a unetched. Location of surface from top of ingot, 4.88in. ; 8.13 per Showing blowholes in the steel and shrinkage cracks in lower part of cavities. 
cent. by distance ; 7.5 per cent. by volume. ingot. (J) INGOT 1 A.—Cooled in vertical position without soaking. Inter- 
(B) INGOT 1B.—Quarter ingot, cross-section slice, 1 B11. Smooth finished, (F) JNGOT 1B.—Soaked and then cooled in vertical position. Half ingot mediate slab 1 A3, longitudinal section. Surface 3}in. from axis of 
unetched. Location of surface from 3 of ingot, 19. 9lin. ; 33,19 per 1B1, longitudinal section. Surface jin. in from exterior surface. ingot, or 6in. in from exterior surface. Showing blowholes and 
i cent. by distance; 31,3 per cent. by ‘volume. Showing blowholes in the steel. shrinkage cavity, also transverse shrinkage crack across part of ingot 
Pi (C) INGOT 1B.—Quarter ingot, cross-section slice,1 B11. Polished, and (G) INGOT 1B.—Soaked and then cooled in vertical position. Middle near middle of its height. Loa ’ 
4 etched with iodine. slab 1 B4, longitudinal section. Surface lin, from axis of ingot, or (K) INGOT 1A.—Cooled in vertical position without soaking. Middle 
3 ()) INGOT 1B.—Soaked and then cooled in vertical position. Outside 8sin. in from exterior surface. Showing blowholes and shrinkage slab 1 A4, longitudinal section. Surface lin. from axis of ingot, or 
be slab 1 B2, longitudinal section. Surface 7in. from axis of ingot, or 2hin. cavities. 84in. in from exterior surface. Showing blowholes and shrinkage 
3 in from exterior surface. Showing blowholes in the steel. (H) INGOT 1B.—Soaked and then cooled in vertical position. Middle cavities, also transverse shrinkage crack extending nearly across 
a (E) INGOT 1 B,—Soaked and then cooled in vertical position. Half ingot slab 1 B4, longitudinal section. Surface 24in. from axis of ingot, or slice near middle of height of ingot. 
3 : ‘ 
3 — ; 
4 | 
mS 
3 L M N 
BS 
fc ‘ y Ss 
: | . + 
sg (.) FROM INGOT No. 12.--Bloom 12a. Axial longitudinal section. Polished, and etched with iodine. Location of surface from upper section. Polished, and etched with iodine. Location of surface from 
P (M) FROM INGOT No, 12.—Upper third of Bloom 12a. Axial longitudinal end of rolled shape, 39ft. 8. 4in. top of ingot, 5,48 per cent. 
Ma section. (R) FROM INGOT 1D.—765 1b. finished rail. Cross-section slice, 1D11. (T) FROM INGOT No. 13.—Fifth roughing pass slice, 13A16, Cross- 
3 (N) FROM INGOT No. 12.—Middle third of Bloom 12a. Polished, and etched with iodine. Location of surface from wpper end section. Polished, and etched with iodine. 
bs (P) FROM INGOT No. 12.—Lower third of Bloom 12a. of rolled shape, 24ft. 11,8in. 


Y) FROM INGOT 1D.—751lb. Finished rail. Cross-section slice, 1D19. (S)F ROM INGOT No, 15.—Fifth roughing pass slice, 13A4. Cross- 
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FORTHCOMING MEETINGS. 
No. i1* 


WE stated last week that the principal engineering insti- 
tutions have not drawn up definite programmes, and as 
no doubt many of our readers are aware, it is not customary 
for them to do so. Arrangements for meetings in these 
cases are made from time to time during the session. We 
have, however, been able to give some idea of what is about 
to take place at the early meetings of the Institution of 
Mechanical Engineers, and we are now in a position to 
give similar information concerning the Institution of 
Electrical Engineers. At the first meeting, which will 
be held on November 14th, the new President, Mr. W. 
Dudell, will deliver an address. On November 28th Mr. 
J. S. Peck will read a paper on “ Earthed v. Unearthed 
Neutrals on Alternating-current Systems.”’ This is a 
question which has already received a great deal of atten- 
tion in this country, and it seems to us that Mr. Peck has 
chosen a subject particularly suitable for discussion. We 
are also informed that either on December 12th or 19th 
Professor 8. P. Thompson will present a paper on “ The 
Work of the International Electru-technical Commission.” 
_ As regards the Institution of Civil Engineers we should 
mention that owing to the building operations which are 
now going on it is intended to hold the weekly meetings 
during the early part of the forthcoming session, at any 
rate, in the hall of the Institution of Mechanical Engineers. 
The opening meeting of the session will be held there on 
November 5th, when Mr. Elliott Cooper will deliver his 
presidential address. The following are the titles of some 
of the papers which will probably be read during the early 
part of the session :—‘* The Construction of the New Dock 
at Methil,”’ ‘““ The Canton—Kowloon Railway,” ** Military 
Bridging Operations,’ ‘* Power Distribution by Means of 
Producer Gas,” ‘‘ Coaling Appliances for Railway Loco- 
motives,” and ‘‘ Durban Harbour, Natal.” It should be 
understood that the papers will not necessarily be read in 
this order. 

A eight o’clock on the evening of November 11th, Mr. 
George Lee Temple will read a paper before the Institution 
of Mechanical Engineers’ Graduates’ Association on 
‘** Standard and Racing Motor Engines.’ The graduates 
of this Institution are shortly to imspect the Diesel- 
engined boat Jutlandia on the Thames, but the date for 
this does not appear to have been fixed. It seems that 
the graduates of this Institution have a very busy time 
before them, and there are many papers to be read. On 
December 9th Mr. C. E. Robertson will deal with ‘* The 
New Power Plant for the Port of Calcutta.” A visit is 
to be paid to the Park Royal Electricity Generating 
Station of the Great Western Railway on December 14th. 
There will be an Institution meeting at 8 p.m. on Decem- 
ber 20th. The first paper to be read in the new year will 
be presented on January 13th. It is entitled ““ Accumu- 
lators.”” The author is Mr. W. G. Paddock. Other items 
down on the programme for the month of January are :— 
An Institution meeting at 8 p.m. on the 17th, and a visit 
to the Cold Storage Plants at Hay’s Wharf, Tooley-street. 
The annual dinner will be held on February 7th. A 
visit will be paid to the works of Messrs. Peek, Frean and 
Co. on February 10th. 

At eight o’clock on the same evening Professor E. G. 
Coker will deliver a lecture on ‘The Applications of 
Polarised Light to Mechanical Engineering Problems of 
Stress Distribution.”” On March 14th there will be an 
Institution meeting at 8 p.m.,’and on March 15th'the gradu- 
ates will pay a visit to the works of the London General 
Omnibus Company, Walthamstow, London, N.E. Mr. A. 
L. Evans has promised to present a paper on April 14th. It 
is entitled ‘Some Notes on Coal-gas Manufacture.’’ The 
Institution’s anniversary dinner will be held on April 17th. 
There will be an Institution meeting at 8 p.m. on the 
following evening. On April 19th the members of the 
Graduates’ Association will pay a visit to the works of 
the Morgan Crucible Company, at Battersea, S.W. There 
will be a discussion on “‘ Gas versus Electricity for Light- 
ing,” introduced respectively by Messrs. G. L. Copping 
and E. W. Moss on May 19th. 

In connection with the Institute of Chemistry of Great 
Britain and Ireland, Mr. Edmund White will deliver a 
lecture on ‘‘ Thorium and its Compounds,” in the Chemical 
Lecture Theatre of the Finsbury Technical College, 
Leonard-street, City-road, at 8 p.m. on November Ist. 
Professor Raphael Meldola will occupy the chair. 

A course of six educational lectures on ** Concrete : Its 
Properties and Manufacture,” will be delivered in the 
lecture hall of the Concrete Institute at Denison House, 
296, Vauxhall Bridge-road, Westminster, at 5.30 p.m., on 
the following Tuesdays—November 12th, 19th, 26th, 
December 3rd, 10th, and 17th. The lectures will be de- 
livered by Mr. H. Kempton Dyson. All the general meetings 
of this Institute will be held on Thursday evenings, and 
will commence at 7.30 p.m. On November 14th Mr. E. 
P. Wells will deliver his presidential address. A paper will 
be read on November 28th entitled “‘ Bills of Quantities 
for Reinforced Concrete Work.”’ The author is Mr. John 
M. Theobold. On December 12th papers will be read by 
Messrs. Robert Cathcart and Lawrence Gadd on “* The 
Effects on Concrete of Acid, Oils, and Fats.’ At the first 
meeting in the new year, which will be held on January 
9th, Mr. W. Valentine Ball will present a contribution 
entitled *‘ Concrete in its Legal Aspect.” A paper which 
should appeal to many of our readers has been promised 
by Mr. Percival M. Frazer. The title is ‘‘ Reinforced Con- 
crete Factory Buildings,” and will be read on January 30th. 
Two meetings are also to be held in February, i.e., on the 
13th and 27th. The first is entitled ‘‘ Three Steel Frame 
Structures in London,” and the second ‘“‘ Economy in the 
Design of Reinforced Concrete.’’ The authors are Messrs. 
S. Bylander and John A. Davenport respectively. A 
discussion of reports of the Reinforced Concrete Practice 
Standing Committee on (1) ‘‘ Cracks in Concrete,” and 
(2) ‘‘ Surface Treatment of Concrete,” will take place on 
March 13th. 

Other papers will be read on March 27th, April 10th, 
24th, and May 8th. These will have the following titles :— 
“* Beams and Props for Mines,” “‘ Structural Engineering,” 
and “‘ Shear and Problems arising therefrom.” The authors 
are Professor Stephen H. Dixon, E. Fiander Etchells, 
and H. Kempton Dyson respectively. On the evening of 
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April 24th a discussion will take place on the reports of 
the Science Standing Committee, the subjects to be dealt 
with being :—‘ A Standard Notation for Structural Engi- 
neering Calculations,” ‘‘ A Standard Specification for 
Reinforced Concrete Work,” and ‘‘ Standard Connections 
and Joints in Reinforced Conerete.”” The fourth annual 
general meeting is to be held at 4.30 p.m. on May 22nd, 
and the third annual dinner at 8 p.m. 

The twenty-ninth annual general meeting of the North- 
East Coast Institution of Engineers and Shipbuilders will 
be held in the lecture theatre of the Literary and Philo- 
sophical Society, Westgate-road, Newcastle-on-Tyne, at 
7.30 p.m. this evening, October 25th, when Sir Charles A. 
Parsons, the President, after being inducted into the chair 
by Col. R. Saxon White, the retiring President, will deliver 
his opening address. 

The members of the Institute of Sanitary Engineers 
are to pay a visit to a Portland Cement Works at Swans- 
combe on Wednesday, October 30th. The train leaves 
Charing Cross at 12.20 p.m. ‘“‘ Meteorology and Public 
Health ” is the title of a lecture which will be delivered 
by Mr. William Marriott on November 6th. A meeting 
will be held on November 18th, but what is to take place 
on that occasion does not appear to have been settled. 
On Monday, December 16th, Mr. J. O. Neumann will deal 
with ‘ The Collection of House and Trade Refuse.”” Mr. 
H. Perey Boulnois will deliver his presidential address on 
Monday, January 20th. A paper on * Heating and Venti- 
lating’ has been promised by Mr. Arthur H. Barker for 
Wednesday, April 2nd, and on May 19th Dr. H. R. Ken- 
wood will deal with ** Micro-organisms and Public Health.” 
Meetings are also down on the programme for February 
5th, 17th, March 17th, and April 21st, but no information 
is given as to what will take place on these occasions. The 
chair will be taken at 8 p.m. in each case. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





OIL ENGINES FOR MARINE PURPOSES. 


Srr,—A great deal has lately been said and written about the 
introduction of the oil engine for marine purposes. While this 
new departure is no doubt very interesting, little has been done 
to direct public attention to the advantages of using the oil 
engine for land installations of small powers in large cities. 
Factories requiring from 50 to 250 horse-power have mostly 
steam engines of a more or less antiquated type, which burn 
from 3 Ib. to 6 lb. of coal per effective horse-power per hour. 
The coal thus burned, moreover, vitiates the atmosphere of our 
cities with smut and sulphurous gases, which deposit on buildings 
and other structures, which they are apt to damage. The same 
power can be produced by an oil engine of the Diesel or other 
suitable type on a consumption of less than 4 lb. of oil. More- 
over, there would be an absence of smoke, no firemen would have 
to be employed, there would be no expense of overhauling the 
boiler and no danger from boiler explosions, no expense for 
boiler insurance, and the space occupied would be infinitely 
less, a matter of great consideration in a large city where space 
is expensive. Compared to our method of producing power 
for steamers, the system on land is exceedingly antiquated and 
crude, for on a modern steamer the coal consumption per effec- 
tive horse-power is about 14 Ib., as against 3 Ib. to 6 Ib. with the 
old-fashioned machinery on land. It is therefore obvious 
that, in view of the many advantages to be derived in connection 
with small land power installations, the economic benefits 
arising from the substitution of the oil engine for the steam 
engine in large cities are incomparably greater than on board 
ship. Besides the oil engine, electric power has now been laid 
throughout our cities, so that, instead of the oil engine, electric 
motors can now also be used. Bearing these facts in view, 
think it is about time that our public authorities should make the 
burning of bituminous coal for power purposes in large cities 
illegal. In the city of New York no bituminous coal may be 
burned for any purpose, and this has largely contributed towards 
keeping the city clean and pleasant-looking, and making the 
atmosphere healthful in spite of the immense overcrowding 
of its site. 

It is surprising that no serious movement has been started 
in this country to bring about a similar result. How far the 
burning of bituminous coal in open grates should be allowed is 
another matter, but our public authorities would not only 
benefit all the inhabitants of our large cities, as well as the pro- 
perty owners, by forbidding the use of bituminous coal for power 
purposes, but they would also immensely benefit those firms 


who still use old-fashioned steam engines in cities, as the cost | 


of producing the same power by the oil engine or by electricity 
would be infinitely smaller. 
October 21st. A. C. HozaPre.. 


CAST IRON STEAM PIPES, &c. 


Srr,—A matter has come to my notice which is of more than 
mere interest to allsteam users. I have all my steam pipe work 
insured, and I have lately received intimation from the insurance 
company that although they still agree to insure it as it stands 
they recommend the removal of all cast iron. Our steam pres- 
sure is 160]b., no superheat ; the pipework is steel, and the 
valve bodies and separators are cast iron. I pointed out to the 
company that the wording in the latest Hopkinson valve cata- 
logue which I have is “‘ for 160 lb. pressure, cast iron bodies and 
covers,” “‘for 225 lb. pressure, cast steel bodies and covers,” 
but they still continue their ‘‘ recommendation.” 

Now, in the event of an accident and Board of Trade inquiry. 
what is my position and that of all other engineers who have 
received such advice ? Again, how far should the recommenda- 
tion be carried ? Should one include boiler fittings, such as 
safety valves, engine stop valves, separators, high-pressure 
steam chests, and cylinders ? Steam engineers should realise 
that even though insured they stand to be personally fined if 
negligence is brought home to them at a Board of Trade inquiry. 

H. M. Taytor, 
Borough Electrical Engineer. 
Middlesbrough, October 18th. 


A MODERN FACTORY.” 


S1r,—With reference to Mr. Parr’stomments on the precau- 
tions adopted in the large building recently erected for Messrs. 
Siemens Bros. and Co., Woolwich, for the prevention of the 
spread of fire, he will find, should he be good enough to read 
the article over again, that there is no misprint, as was pre- 
sumed as to the floors glazed with wire rolled glass, and that 
ventilating shafts are provided on every alternate column. 

It also appears that he is not acquainted with the modern 
practice of the manufacture of insulated wire and cables, and of 
the strict supervision in the matter on the part of official inspec- 
tors, as otherwise he would not have referred to the use of open 
troughs of naphtha. Your correspondent is right in assuming 
that the latest requirements of the Londen County Council— 


and, further, I may add, that of the insurance company—haye 
been complied with, and that these are both stringent and eff). 
cient admits of no denial. 


Blackheath, October 17th. F. Sourury. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THe Instirution oF MECHANICAL ENGINEERS.—Gencral 
meeting in the meeting hall of the Institution. ‘ The Charac. 
teristic Dynamical Diagrams for the Motion of a Train during 
the Accelerating and Retarding Periods,’ by Professor W. bh, 
Dalby. Paper for discussion in writing only, “ Theory and 
Experiment on the Flow of Steam through Nozzles,” by Professor 
J. B. Henderson. 8 p.m. 

PuysicaLt Socirery oF Lonpon.—The Imperial College of 
Science, Imperial Institute-road, South Kensington. ~ I'he 
Constitution of Mercury Lines examined by an Echelon Grating 
and a Lummer-Gehrcke Plate,”” by Professor H. Nagaoka and 
Mr. T. Takamine. ‘ Note on the Mutual Inductance of ‘wo 
Coaxial Circular Currents,’’ by Professor H. Nagaoka. “° Ihe 
Absorption of Gas in Vacuum Tubes,” by Mr 8S. E. Hill. 5 p.m. 
Editing Committee meeting, 4 p.m. Council meeting, 4.30 p.m, 





SATURDAY, OCTOBER 26rx. 


Tue InstituTION oF Locomotive ENGINEERS.—St. Bricle’s 
Institute. ‘‘ The Construction of Wootten Type Locomotive 
Boilers,” by Mr. W. H. Wethercott. 6.45 p.m. 

Great CentTRAL Rartpway DEBATING Socrety.— King’s Hall, 
Jrand Hotel, Leicester. ‘* The Economies and Advantages to 
be Obtained by the Institution of Goods Clearing Houses, Suit 
ably Designed and Adequately Equipped and Approached,” |), 
Mr. A W. Gattie. 6 p.m. 

THe Roya Sanrrary InstiTuTeE.—A sessional meeting will 
| be held in the Assembly Rooms, Alton, when discussions will 
take place on “ Housing Problems in County Areas,” to be 
opened by Dr. Robert A. Lyster, and “ Municipal Work in 
Alton,’’ to be opened by Mr. G. Bertram Hartfree. 11.15 «1. 
Visits have been arranged for the afternoon. 





SATURDAY anp MONDAY, OCTOBER 267TH AND 2871. 

Tue Junior INSTITUTION OF ENGINEERS.—Visit to Sheflicld 
to see the works of Thomas Firth and Son, Limited, and Camriell 
Laird and Co., Limited. 


FRIDAY, NOVEMBER Isr. 


Junior INstTITUTION OF ENGINEERS.—39, Victoria- 


THE 
* A Tramp in Switzerland,” by Mr. H. P. Philpot. 


street, S.W. 
8.15 p.m. 

MANCHESTER Loca SECTION OF THE INSTITUTION OF ELEC 
TRICAL ENGINEERS.—Banqueting Hall, Midland Hotel, Manches- 
ter. Opening meeting. 7.30 p.m. 


TUESDAY, NOVEMBER 5brn. 

Tue Instirution oF Civit ENGINEERS.-At the 
Theatre of the Institution, of Mechanical Engineers, 
George-street, S.W. Inaugural address by the President, Mr. 
R. Elliott-Cooper. 8 p.m. 


Lecture 
Creat 


TUESDAY, NOVEMBER 12ru. 

Tue Royat Sanitary Instirute.—90, Buckingham Palace- 
road, S.W. Discussion on “ The Report of the Departmental 
Committee on Intercepting Traps and House Drains,’ by Mr. 
H. Percy Boulnois. 8 p.m. 











|THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


War and Trade. 

THE war is causing some hesitation in local trade, 
the fact being recognised that it must materially affect the 
general commercial and financial outlook of the country, 
especially if hostilities should be prolonged. The advance in 
the Bank rate is also a restraining factor to some extent. New 
business is therefore quieter, but the market has not been 
greatly affected, the contracts already running being such as to 
ensure producers full work for a considerable time, and there is 
as yet little sign of prices weakening. 


Engineering Activity. 

All the heavy trades of the district are assured of 
| uninterrupted activity well into 1913, unless unforeseen com- 
plications arise to interfere with the dispatch of contracts. 
The builders of rolling stock are experiencing a more active 
demand for high-class carriage work, a department which has 
somewhat lagged behind. Chain and anchor makers are working 
at extreme pressure to keep pace with the great demands from 
the shipyards. There is the prospect of steady employment 
for at least a year ahead. 


Pig Iron Scarcity. 

The scarcity of pig iron is still an outstanding feature 
of the Birmingham market. Most of the Northampton and 
Derbyshire makers have practically disposed of their output 
over the remaining months of the year. More forward business 
is being done in some of the local makes, but consumers hesitate 
to pay the prices of some of the other districts mentioned. 
Sellers are, however, at present firm in their quotations, notwith- 
standing the fall at Glasgow and Middlesbrough. The mills 
and forges of South Staffordshire are going at their full capacity. 
so that there is no chance of adding to the pig iron stocks. 
South Staffordshire forge qualities can be bought down to 
60s.; while part-mine is quoted at 65s. to 66s.; all-mine at 
90s. to 95s.; and cold blast at 125s. The Northamptonshire 
price varies from 62s. 6d. to 64s. 6d., and some smelters stand 
out for as much as 65s. Derbyshire is quoted at 66s. to 67s. 
Under the stimulus of a dearth of pig iron, scrap has been steadily 
advancing, and to-day saw a further rise of 5s. The price |s 
now something like 15s. above that of three months ago. 


Position of Marked Bars. 


Producers of marked bars are in receipt of regular 
and heavy specifications against contracts, and it is now thought 
there will be no change in the basis price for some weeks «| 
least. The market is {gratified that the list houses decided to 
let the basis of £9 10s. stand. There is a widespread feeling 
that it is not in the interests of the bar trade that the stringency 
should be further taken advantage of by sellers. Merchant 
bars are now quoted at £8 7s. 6d. and £8 10s. delivered, thoug!: 
a certain amount of business is being put through at £8 5-. 
There is less pressure at date for deliveries in this branch than 
a month or so ago. For nut and bolt iron, for which there !5 
still a good demand from Darlaston users, makers are able to 
command £7 17s. 6d. to £8 2s. 6d. North Staffordshire bars are 
£8 10s. at outports. Hoop iron is also £8 10s., and gas tub? 
strip remains without change at £8 5s. to £8 7s. 6d. per ton. 
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Black and White Sheets. 

Black sheets for galvanising have hardened appreciably 
during the recent movement, and sheets of 24 gauge are realising 
£8 10s. to £8 15s. per ton, whilst 29 gauge make £10 and 30 gauge 
£10 5s., delivered in the district. The advancing tendency of 
valvanised sheets continues. Some manufacturers are in the 
position of not being able to promise deliveries until the turn of 
the year. Several firms during the last day or two have with- 
drawn last week’s quotation of £13 (f.o.b. Liverpool) and are 
now asking £13 6s. A few makers are quoting £13 10s., but the 
bulk of the business passing is being done at the lower figure. 
It is calculated that in consequence of the conflagration in the 
Balkans considerable quantities of galvanised sheets will soon 
be required for cantonments there. 


The Rush for Steel. 

The congestion in steel is in no degree relieved, some of 
the makers of plates and sections having sold a considerable 
proportion of their output down to the second or third quarter 
of next year. A premium of 2s. 6d. to 5s. per ton has to be paid 
over the official rates on a great deal of the material which is 
now being sold, Mild steel hoops and strip sell at from £8 5s. 
to £8 15s., £8 10s. being the figure at which most of the business 
is being done. Largetts and _ billets are coming in from the 
Continent at £5 15s. to £5 16s. 3d. There is rather less stringency 
in the home trade as the after effects of the miners’ strike dis- 
appear, but £6 2s. 6d. for Bessemer and £6 5s. for Siemens are 

till the ruling rates. 


Curtailing Make in the Tube Trade. 


It is announced that an important departure, which is 
caleulated to have far-reaching effects, has been taken by the 
executive of the Wrought Iron and Tube Association. The 
question of internal competition having been under considera- 
tion, the executive has decided that there are far too many 
works operating. It has consequently been resolved to reduce 
the number. Between thirty and forty works are established 
in South Staffordshire and the Birmingham district alone. 
The first purchase for compulsory closing has been completed 
and others wili foliow. 


Motor Engineering. 


Motor machine shops are interested in a statement by 
Mr. Douglas Leechman before the Birmingham Centre of the 
Institution of Automobile Engineers a day or two ago, that it 
had long been a matter of dispute with British engineers as to 
how it was possible for certain foreign manufacturers to produce 
cars and sell them at such extremely low prices. This year he 
had the opportunity of examining in detail the chassis of a car 
of recent importation that had been and was still being turned 
out by tens of thousands. The engine showed roughness of 
work externally and internally, and after running about 500 
miles the tool marks on the bores were still easily discernible. 
There was an almost irreducible minimum of machining. 
The car had been cheapened by the reduction to an absolute 
minimum of the surfaces that needed machining. It 
was obvious that the minimum number of cuts had been 
employed to enable the car to be turned out in such a condition 
that it would run at all. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Quieter. 

THE attendance on the Iron Exchange on Tuesday was 
below the average, and whilst the market was rather featureless, 
although there was little change to note in pig iron, prices had a 
rather weaker tendency. Finished iron maintained late rates, 
and steel was also very steady. Copper was much quieter, 
and whilst tubes, &c., were about unchanged, sheets and ingots 
were lower. Sheet lead was unchanged, but there was some 
improvement to note in English tin ingots. 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 72s. 6d.; Staf- 
fordshire, 71s. 6d. to 72s. 6d.; Derbyshire, 72s. 6d.; Northamp- 
tonshire, 72s. to 72s. 6d.; Middlesbrough, open brands, 76s. 4d. 
Scotch: Gartsherrie, 82s.; Glengarnock, 80s. (official price, 
80s. 6d.) ; Eglinton, 79s 6d to 80s ; Summerlee, 80s., delivered 
Manchester. West Coast hematite, 83s., f.o.t. Delivered 
Heysham: Gartsherrie, 80s.; Glengarnock, 78s. (official price, 
78s. 6d.) ; Eglinton, 77s. 6d. to 79s.; Summerlee, 78s. Delivered 
Preston : Gartsherrie, 81s.; Glengarnock, 79s. (official, 79s. 6d.) ; 
Eglinton, 78s. 6d. to 79s.; Summerlee, 79s. Finished iron : 
Bars, £8 10s.; hoops, £8 12s. 6d.; sheets, £9 5s. Steel: Bars, 
£8 7s. 6d. to £8 10s.; Lancashire hoops, £8 12s. 6d.; Stafford- 
shire ditto, £8 7s. 6d. to £8 12s. 6d.; sheets, £9 to £9 5s.; boiler 
plates, £9 5s. to £9 10s.; plates for tank, girder and bridge 
work, £8 7x. 6d. to £8 12s. 6d.; English billets, £6 10s. to 
ft 12s. 6d.; foreign ditto, £5 15s. to £5 17s. 6d.; cold drawn 
steel, £10 5s. to £10 15s. Copper: Sheets, £91 per ton ; small 
lots, 114d. per pound ; tough ingot, £82 to £82 10s.; best selected, 
£82 10s. to £83 per ton ; copper tubes, 114d.; brass tubes, 94d.; 
brazed brass tubes, 10}d.; rolled brass, 8}d.; brass wire, 84d.; 
brass turning rods, 8d.; yellow metal, 7),d. to 73d. per pound. 
Sheet lead, £24 10s. to £24 15s. per ton. English tin ingots, 
£231 10s. per ton. 


The Lancashire Coal Trade. 


There was a shade better feeling to note generally. 
Slack had rather an upward tendency on contract account and 
house coal demand was rather better. Shipping and bunkering 
coal steady. Quotations : Best Lancashire house coal, 16s. 10d. 
to 17s, 10d.; good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 
12s. 7d. to 14s. 7d.; sereened steam coal, 10s. 9d. to Ils. 6d.; 
burgy, 9s. 9d. to 11s.; slacks, 8s. 6d. to 10s. 6d. 


Manchester Association of Engineers. 


The second meeting of the session will be held to- 
morrow (Saturday) at the Grand Hotel, Manchester, when a 
paper will be read by Mr. W. E. W. Millinton on “ Reliability 
in High-lift Centrifugal Pumps.” Other papers to be read during 
the present session are :—On November 9th, ‘* Air Compressors,” 
by Mr. George Barr ; November 23rd, “‘ Some Milling Experi- 
ments,” by Mr. P. V. Vernon; December l4th, ‘‘ Recent 
Developments in Curtis Steam Turbines,” by Mr. R. F. Halli- 
well; January 11th, “ Principles and their Application in the 
Cutting and Generation of Gear Teeth by Modern Gear Cutting 
Machinery,” by Mr. Vincent Gartside; January 25th, ‘“ The 
Ulumination of Engineering Workshops.’’ There will be three 
papers on this evening treating the subject from the gas, electric, 
and oil illuminant points of view. February 15th, “‘ Continuous 
Package Conveyors-for Factories,’ by Mr. W. H. Atherton ; 
March Ist, ‘‘ The Constructign and Arrangement of Buildings 
for Engineering Works,” by Mr. H. N. Allott ; March 15th, 
“ Flying Machines,” by Mr. A. V. Roe. 


Engineers’ Wages. 

The ballot of the Manchester members of the Amalga- 
mated Society of Engineers on the masters’ offer shows a majority 
of about 2000 in favour of accepting the terms arrived at between 
the unions concerned and the Masters’ Federation. The unions 
are the Amalgamated Society of Engineers, United Machine 
Workers, Steam Engine Workers, Pattern Makers, Electrical 
l'rade Union, Smiths and Strikers, Scientific Instrument Makers, 
Combined Smiths, Brass Founders and Finishers, Amalgamated 


Brass Workers, Amalgamated Tool Workers, Coach Makers, 
and Sheet Metal Workers. Originally they asked for an increase 
of 3s. per week on day wages and 7} per cent. on piecework 
rates. At the conference between both sides the representatives 
of the various unions agreed to recommend the men to accept 
the masters’ offer of 24 per cent. upon piecework rates and 1s. 
per week upon day rates, the increases to become operative on 
November 8th, and a similar increase to take effect on the second 
pay day in January. These terms apply for three years. 


Engineering Trades. 

All branches of engineering, except the textile 
machinists, are busy. I am glad to hear that the proposed 
reconstruction of Galloways is making good progress and that 
both the engine and boiler shops are full of work. Since the 
appointment of the receiver in May last many important con- 
tracts have been booked for rolling mill engines and pumping 
plants, &ce. 

Barrow-1n—Furness, Thursday. 
Hematites. 

THE past week has seen no alteration in the state of 
affairs in the hematite pig iron trade. The activity is well 
maintained, and is likely to be so for some time to come. Makers 
hold some heavy contracts for iron, and are sold forward to a 
large extent. At present there is a disposition on the part of 
some buyers to get prompt deliveries of iron at lesser rates than 
have been ruling, but makers are firm in their quotation of 85s. 
per ton net f.o.b. for parcels of mixed numbers of Bessemer 
iron. They are in a good position as regards contracts, and are 
not in any hurry to take on business unless at rates that are 
remunerative, for of late all classes of raw material have increased 
in price. The local consumption of iron continues to be very 
large, and regular supplies are required by the Barrow Steel 
Works, as well as at Moss Bay, in Cumberland. For special 
sorts of iron there is a good steady request, and the current rate 
is high, somewhere about 87s. per ton. In the warrant market 
there is no business of note being done, and sellers are quoting 
82s. per ton net cash. 


Iron Ore. 


For iron ore there is a good all-round demand, and there 
is every prospect of this remaining the fact for some time to 
come. The local consumption is high, and from outside sources 
there is a lot of ore required. Scotch smelters continue to be 
big users of Cumberland and Furness ores. Good average sorts 
of native ore are quoted at 18s. 6d., and the best ores run up to 
26s. 6d. per ton net at mines. Irish ore arrived in Barrow last 
week from Glenarm, but only about 500 tons. The importations 
of Spanish ore continue to be large, although none arrived in 
Barrow last week. The price of this ore is 23s. per ton delivered 
to West Coast furnaces. 


Steel. 


The steel trade is fully employed, and a large output 
is being maintained from both steel centres, Barrow and Work- 
ington. The general demand for steel is good, and prospects 
are bright all round. Rails are steady in price at £6 12s. to 
£6 15s. per ton for heavy sections, and light rails are at about 
‘£7 15s., with heavy tram sections at £7 10s. per ton. For steel 
shipbuilding material there is a full demand on local as well as 
general home account, and good orders are held at the Barrow 
Works, where both plate mills are busily at work. Ship-plates 
are at £8 5s. per ton, and boiler-plates are quoted at £8 15s. to 
£9 per ton. Other steel sorts are in fair demand, with hoops at 
£8 15s., billets at £6 15s., and tin-plate bars at £6 10s. per ton. 


Shipbuilding and Engineering. 


These trades are as busy as they can be. Following 
the receipt of the light armoured cruiser orders, Vickers Limited 
have been instructed by the British Admiralty to build the 
oil engines for a new oil vessel to carry 8000 tons of oil. They 
already have in hand a set of smaller engines for the Admiralty. 


Fuel. 

The demand for coal is brisk, and prices are firm with 
good steam sorts of Lancashire or Yorkshire coal at 13s. 6d. to 
18s. per ton. Coke is in very full demand, with East Coast 
sorts at 28s. 6d. per ton delivered to West Coast ports. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Influence of the War. 


THERE is a sameness in the reports one receives from 
the iron and steel masters of this district week by week. It is 
always now that they are driving busy, but short of raw material 
and hampered in the transport department by insufficient wagon 
accommodation. Yet one is conscious of the fact that something 
seems to check the forward movement slightly. It is not easy 
to see how the Balkan war can so far have any appreciable effect 
upon the industrial sections of the Sheffield steel trade, but no 
other reason than that can be found for the inclination referred 
to. On the other hand, the heavy armament and projectile 
contracts—which really lie at the root of the present boom— 
are constantly increasing. The feeling on the Bourses during 
the past week has been that the possibility of one of the great 
European Powers being drawn into the conflagration is not so 
remote as some like to think, and something of this feeling 
appears to be reflected in Sheffield at the present time. Officials 
representing various governments seem to be unusually active. 
They are here, of course, to superintend the execution of orders 
for their respective countries, which in common with Great 
Britain would appear to be evincing some anxiety to see the work 
got out of hand as expeditiously as possible. 


Too Much Trade. 


So occupied are the managements of the Sheffield firms 
that on the occasion of the visit of Sir R. Southern Holland, 
Board of Trade Commissioner in South Africa, since my last 
letter practically none found time to meet him at the Cutlers’ 
Hall. Sir Thomas, who has travelled South Africa from one 
end to the other to ascertain the opportunities for trade, was 
anxious to give manufacturers the benefit of his knowledge for 
the mutual benefit of Sheffield and the Union of South Africa, 
and the only conclusion to which he could come was that the 
firms of the city are doing too well to take an interest in possible 
new openings. As a matter of fact these are not at all wanted 
just now, but such knowledge as Sir Thomas could have given 
might have come in very usefully when this boom has been 
followed by the inevitable reaction. Questioned as to whether 
South African trade was in a healthy condition, the Com- 
missioner stated that iron and steel pipings increased from 
£236,000 in 1907 to £344,000 last year; girders, beams and 
columns from £39,000 to £107,000; railway sleepers from 
£110,000 to £151,000 ; tools from £40,000 to £102,000; cutlery 
from £56,000 to £114,000; and plate, silver ware and plated 
ware from £102,000 to £153,000. Sheffield’s interests in exports 
to South Africa will thus be recognised, and it may be added that 
recently large consignments of quartz crushing machinery have 
been dispatched from the city. 


Round the Works. 


There are, as already indicated, large contracts on 
hand for the home and foreign governments. Amongst the 
former I learn there are heavy orders for shell for the Admiralty. 





These are for projectiles of various sizes and values, and it is 








quite likely that before long one or two shell departments will 
be busily engaged on ition for l4in. guns. There are a 
good deal of armour plates in hand, notably some big contracts 
for the Spanish Government. What such orders mean may be 
better judged when it is remembered that best armour plate runs 
to something like £120 a ton. The-Japanese Government, I 
learn, has placed heavy contracts for billets in Sheffield. What 
these are intended for can only be surmised, but in all probability 
they are for shell making purposes. Japanese officials are very 
busy indeed just now in the city. Hadfield’s sample order of 
500 shells for the United States appears to have already been 
dispatched, and presumably the question of whether or not the 
Sheffield firm ultimately receives the main order will depend 
upon the result of tests to be carried out at Washington. These 
shells, I understand, are for 14in. guns and of the ship-piercing 
description. Hadfield’s, it will be recalled, considerably out- 
tendered the United States firms, and the argument used-y the 
latter regarding the eight-hour clause could not apply to the 
Sheffield firm, whose employés have had the benefit of the eight 
hour day for some time. Whilst on the subject of guns and shells 
I may mention that there is a report that a 15in. gun is under 
construction in Sheffield, but I have not been able to confirm 
this, though there is every reason to believe in its correctness. 





Prices. 


On all hands prices are either firmly maintained or 
advancing. The latter applies to railway axles, tires, and springs, 
springs being as much as 20s. per ton higher. Steel castings 
have also advanced, and although steel scrap is getting dearer 
it is still cheaper by comparison than pig. Hematite prices 
have not moved appreciably since last week, when West Coast 
was quoted at 95s. to 98s. 6d., according to make, and East 
Coast at about 88s. Makers have very little to sell, and there 
is not much buying. Bessemer blooms and billets are at 
about £8 5s., and hard Siemens £9 5s. The quotations for best 
Swedish blooms and billets stand at about £12, ingots £10, and 
bars, according to size, range from 17s. to 20s. In Derbyshire 
pig iron the improvement noted in selling last week has rather 
died away. No. 4 forge is offered at 66s. 6d., No. 3 foundry at 
69s., and bar iron at £8 10s. to £9. Lincolnshire pig iron prices 
stay just where they were nominally placed two or three weeks 
ago. Buyers of this grade are very busy, but having sufficient 
for present needs are keeping off the market until prices are more 
reasonable. Forge keeps rather scarce, but there are large quan- 
tities of scrap available. A great deal of railway work is going 
forward, and in this and all other departments the briskness of 
business is maintained to the full. 


Fuel. 


As usual at the close of the shipping season, coal prices 
are somewhat easier, and whilst at the beginning of the month 
the quotations were for the best Yorkshire steam coal 12s. to 
12s. 6d. at the pit, they are now about IIs. 3d. to lls. $d. Best 
Derbyshires are the same, with second quality 10s. to 10s. 6d.; 
steam cobbles, 10s. to 10s. 6d.; steam nuts, 9s. 6d. to 10s. 3d. 
The demand for industrial consumption is as large as ever, but 
with the easier tendency there is practically no forward business 
being arranged. Coke is still as much as 20s. per ton, this 
figure having actually been obtained. 


A Colliery Engineering Difficulty. 


Regarding colliery matters, almost a year ago water 
troubles at Thorne caused sinking operations to be suspended 
for the reason that 8000 gallons of water per minute had to be 
dealt with against the usual 3000 gallons. The sum expended 
in these operations up to the present is £300,000, and the 
management has now decided to freeze the shafts in the same 
way as was done at the Bullcroft Colliery. It may take a couple 
of years to accomplish, but the royalty owners have conceded 
favourable terms, so that there is every prospect of the colliery 
going on. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Affected by the War. 


THE market has been very quiet this week so far as 
Cleveland pig iron is concerned. For this state of affairs the 
war is to some extent blamed, but the inactivity now being 
experienced is only what is very frequently experienced after 
a period of briskness, and a time of quietness was not at all 
unexpected after the heavy sales recently made. The position 
is certainly very sensitive, and a movement in the direction of 
placing orders to any extent would doubtless cause a smart 
advance in quotations. At the opening of the market on 
Wednesday a few small sales of No. 3 G.M.B. Cleveland pig iron 
took place at 66s. 44d. and 66s. 6d., but later the price became 
66s. 9d. There is little disposition on the part of either sellers 
or buyers to enter into forward contracts with the market in 
its present sensitive state. No. 4 foundry and No. 4 forge iron 
are as scarce as ever, the latter being particularly difficult to 
obtain. These qualities are fully the same price as No. 3. 
There is a fairly plentiful supply of No. 1 Cleveland pig iron, and 
the price is in the neighbourhood of 71s. 3d. Mottled and white 
iron are each put at 66s. 3d. Middlesbrough warrants closed 
on Wednesday at 66s. 5d. cash buyers. Shipments of pig iron 
from the Tees to date this month average 4100 tons per working 
day, the total despatches being returned at 78,704 tons. 


Hematite Pig Iron. 


The activity in the East Coast hematite pig iron trade 
is unprecedented, and there is every prospect of a busy state of 
affairs for some months to come. During the past few weeks 
makers have been experiencing a great demand for local and 
general home account, and have been handicapped by shortness 
of output. The stores that had accumulated in slack times have 
all been worked off, and stocks in makers’ hands are practically 
nil. The demand is enormous and consumers find it difficult 
to obtain anything like prompt deliveries. The price remains 
firm at 80s. for this year’s delivery of mixed numbers. Mer- 
chants who happen to be well bought are prepared to dispose of 
small lots at a somewhat lower figure in the neighbourhood of 79s. 


Iron-making Materials. 


There has been very little business passing in foreign 
ore. Consumers, as a rule, are well stocked and are not disposed 
to come into the market at present prices quatil absolutely 
necessary. The rising freights seriously prejudice any sub- 
stantial movement in the trade. Sellers, however, take a firm 
stand and maintain their price on the basis of 23s. for best 
Rubio of 50 per cent. quality. The imports so far this month 
are exceptionally heavy, amounting to 121,478 tons. There 
is a great scarcity of furnace coke. Makers are over-sold, and 
there is great pressure for deliveries. For coke of medium 
furnace kinds 24s. is the minimum price, and it was reported 
that business had been done at an even higher figure. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade is in a very 
satisfactory condition. The output on the North-East Coast is 
exceptionally large. Producers have great difficulty in keeping 
abreast of their contracts, and consumers are frequently incon- 
venienced because of delay in the execution of their orders. All 
the works of the district report such a state of activity as they 
have not experienced for years. The demand is very heavy 
and the quotations all round are maintained.€ Common iron 
bars are £8 10s.; best bars, £8 17s. 6d.; best best bars, £9 5s.; 
iron ship, plates, £8 12s, 6d.; iron girder plates, £8 2s. 6d.; iron 





452 


THE ENGINEER 


Oct. 25, 1912 








ship angles, £8 5s.; iron ship rivets, £9 15s.; steel bars (basic), 
£8; steel bars (Siemens), £8 10s.; steel ship plates, £8; steel 
ship angles, £7 7s. 6d.; steel boiler plates, £8 15s.; steel strip, 
£8 ; steel joists, £7 5s.; steel hoops, £8 2s. 6d.; cast iron columns, 
£6 ‘l5s.; east iron railway chairs, £4 7s. 6d.; light iron rails, 
£6 15s.; heavy steel rails, £6 12s. 6d.; and steel railway sleepers, 
£7—railway material net at works and all other descriptions less 
2} per cent. discount. Iron and steel galvanised corrugated 
sheets, 24 gauge, in bundles, stand at £12 10s. f.o.b., less 4 per 
cent. 


Coal and Coke. 

There is a strong demand for all descriptions of coal, 
and a large amount of business has been done this week. Whilst 
prompt coal arrangement has almost come to a deadlock, owing 
to the heavily congested state of “ loading” turns, premium 
figures have to be paid for ready supplies. The forward market 
continues strong and firm; indeed, there are signs of higher 
prices being realised in the near future. Sicam smalls are in 
strong request, and rule firm, whilst coking fuel and gas sorts 
are almost unobtainable. Best qualities of Durham gas coals 
are quoted at I4s., and seconds at 13s. 6d. Ordinary bunker 
coals are 13s. 3d., and best qualities 13s. 6d. to 14s. per ton. 
Coke is very searce. Best foundry is quoted up to 25s.; blast 
furnace 24s.; and gas coke at 23s. 


Shipbuilding Boom. 


There are healthy signs that the present great activity 
in the kindred trades of shipbuilding and engineering will con- 
tinue well into next year. All the yards on the North-East 
Coast are busily employed. On the Tyne the shipbuilders’ 
books are well filled with orders, and the inquiries for new ton- 
nage continue notwithstanding the high price of materials. 
Some firms cannot guarantee delivery for a considerable time to 
come. 


New Works for Tyneside. 

The Stobie Steel Company, of Sheffield, has decided 
to erect the first big steel works in Great Britain solely engaged 
in the electrical manufacture of tool and alloy steels and similar 
material. The works are to be erected in the Newcastle district, 
and the reason given for the choice of that neighbourhood is that 
electric current can be obtained under far more favourable terms 
than in Sheffield. Fifteen-ton three-phase and 5-ton two-phase 
furnaces are to be laid down at first. 


Proposed Armour Plate Works. 

It is understood that a scheme is under contemplation 
for the erection of armour- plate works on the Durham bank of 
the Tees. The promoters, it is stated, are not North Country 
men, but are interested in steel manufacture in other parts of 
the kingdom. It is stated that options have been obtained by 
the promoters in respect of certain sites in the immediate neigh- 
bourhood of West Hartlepool, and also in respect of the supply 
of molten metal from the local steel works, and electrical energy 
from the Corporation. The options are for three months from 
now until January. It is understood that most elaborate 
details have been gone into. It was rumoured a little over a 
year ago that armour-plate works were to be laid down, and it 
now appears certain that the venture will be undertaken. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Pig Iron Warrants Irregular. 

THE Glasgow pig iron warrant market opened fairly 
strong on Monday and business was done in Cleveland warrants 
at 66s. 114d. cash,, 67s. 4d. one month and 67s. 11d. three months 
War news was credited with being the occasion of an early 
reaction, and prices went back to 66s. 34d. cash, 66s. 6d. one 
month, and 67s. 14d. three months. The course of the market 
has since been irregular. Buyers have been inclined to act 
with caution, while holders have been taking profits or quitting 
losses whenever this could be done. A considerable amount of 
iron has been purchased for future delivery, transactions being 
noted at 66s. 94d. for eleven days, 66s. 7d. twenty-four and 
twenty-seven days, and 66s. 9d. for November 26th. Apart 
from the effects of the Balkans troubles on the market, the posi- 
tion appears to be satisfactory. There is no curtailment in 
the amount of iron going into consumption, shipments are main- 
tained on a good scale, and stocks do not accumulate. The 
consumption of Cleveland pig iron in Scotland is on an extensive 
scale, and makers’ prices are generally higher than warrants. 


Scotch Pig Iron Trade. 

The home demand for Scotch pig iron is well main- 
and prices have been steady, notwithstanding the 
fluctuations in the warrant market. Free at ship at Glasgow, 

Govan and Monkland are —* Nos. 1, 75s.; Nos. 3, 73s. 6d.; 

Carnbroe, No. 1, 79s.; No. 3, 75s.; Clyde, Calder and Summerlee, 
Nos. 1, 81s.; Nos. 3, 76s.; Gartsherrie and Langloan, Nos. 1, 
82s. 6d.; Nos. 3, 77s. 6d.; Coltness, No. 1, 97s. 6d.; No. 3, 
79s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 75s.; No. 3, 
74s.; Glengarnock, at Ardrossan, No. 1, 82s. 6d.; No. 3, 77s. 6d. 
Dalmellington, at Ayr, No. 1, 76s.; No. 3, 74s.; Shotts at 
Leith, and Carron at Grangemouth, Nos. ], 81s.; Nos. 3, 76s. 
perton. Fresh business has not been very extensive, but makers 
are understood to have fixed their output for a considerable time 
forward. The foreign business in Scotch pig iron has not ex- 
panded as might have been expected this being attributed to 
high prices and increased freights; but no complaints are 
heard regarding the condition of shipments, owing to the favour- 
able state of the home demand. There are eighty-eight furnaces 
now in blast in Scotland, compared with eighty-four at this time 
last year. 


Hematite Ore and Pig Iron. 

The large quantities of hematite ore which accumulated 
at the ironworks when the furnaces were out of blast owing to 
the colliers’ strike in the early part of the year, have proved of 
much advantage to ironmasters now when ore is dear in price 
and rates of freight materially higher than usual. Imports 
of ore are comparatively small, and are on the basis of 22s. 6d. 
delivered on railway wagons at Glasgow harbour. Hematite 
pig iron is going into consumption in large quantities, much 
of it under contracts fixed some time ago at prices several 
shillmgs a ton below current quotations. Scotch hematite is 
at 84s. per ton for delivery at West of Scotland steel works. 
Hematite warrants, although not over plentiful, have been 
obtainable in the open market considerably below the prices 
asked by makers. At the close of last week, 1500 tons of Cum- 
berland hematite warrants sold in our market at 81s. 11d. 
cash, but the current quotation is now about 6d. less. 


Finished Iron and Steel. 

There is so far no abatement of activity in the finished 
iron and steel trades. Deliveries of steel are still much in arrear, 
and it is stated that notwithstanding the general pressure for 
delivery, progress is not being made with the manufacture so 
rapidly as has frequently been the case in quieter times. There 
is a large output of Siemens mild steel for shipbuilding and 
boiler-making purposes. Bessemer basic material is also much 
wanted for general structural purposes. Ship angles of Siemens 
steel are quoted £7 15s.; ship plates, £8 2s. 6d.; bars, £8 15s.; 
and boiler plates, £8 17s. 6d. per ton, subject to usual discounts. 


tained, 





Inquiries from abroad are on a considerable scale for both steel 

















and iron goods. The bar iron combination is doing good work, 
and has a fair prospect of a continuance of favourable trade, 
without the competition that used to render business unprofitable. 
Scotch iron crown bars are quoted £8 2s. 6d.; best bars, £8 10s. 
and best horseshoe iron, £8 12s. 6d., all subject to 5 per cent. 
discount for Glasgow delivery. 


The Tube Trade. 

Business has been very active at the principal tube 
works of the West of Scotland. Makers have been pressed for 
deliveries for ship construction and other purposes at home, and 
there has also been a large export demand. In view of the 
activity that prevails it has come as a surprise to not a few more 
or less intimately connected with the trade that it has been under 
consideration to close a considerable number of tube works in 
the South. Information is lacking as to the precise reasons for 
such a step, some alleging that it proceeds on the ground that 
output is too extensive, and others that it is the result of a desire 
to effect economies in expense of manufacture by closing works 
that are not quite up to date as regards their plant or disad- 
vantageously circumstanced in other respects. 


The Engineering Trades. 

General activity characterises the several departments 
of the engineering trades. Marine engineers have a great amount 
of work in progress, and boilermakers as well as engineers 
devoted to the production of auxiliary machinery are called upon 
to operate their works to the utmost in meeting the demands 
made upon them for delivery. Makers of machine tools are also 
very well employed. There is not quite so much pressure in the 
ease of makers of machines employed in the building and some 
other trades. Bridge builders have important contracts in 
hand, and several firms are reported to be entering on contracts 
of considerable magnitude. Locomotive engineers are also 
better supplied with contracts than they were some time ago. 


The Coal Trade. 

The shipping department of the coal trade has shown 
an increased amount of activity in the past week. It is to be 
regretted, however, that at a time when there is a great amount 
of tonnage seeking cargoes on the East Coast loading has pro- 
ceeded there on a slower scale than usual. This has come about 
partly because too many vessels have been placed to load at 
one time from particular collieries to prevent them being given 
quick despatch, and considerable delay has also been Caused 
by the dock labourers stopping work at one instead of four 
o'clock, as hitherto, on Saturday afternoons. Inquiry for coal 
eargoes for Mediterranean ‘ports has been somewhat more 
active than had been expected, and the demand for South 
American ports is fairly satisfactory. There is practically no 
change this week in the prices of shipping coal. Coastwise and 
Irish trades are busy, and inland demand for household use is 
becoming more active. . 





WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


State of Steam Coal Trade. 
THE tonnage arrivals over the week-end were checked 


a good deal by the stormy weather, and inquiries for steam coal | 


for immediate shipment were restricted. Colliery owners were 
as confident as ever of stronger conditions later on in the month. 
This accounts for the fact that sellers, while accepting easy figures 
for spot delivery, were maintaining quotations for practically 
all descriptions of large, while the value of smalls was even harder 
than it was last week. Colliery owners report more inquiry 
for forward position, and, despite the present enormous output, 
express confidence that as more tonnage becomes available 
the demand will quicken very rapidly and enable them to secure 
better figures. House coals ‘and other bituminous coals, patent 
fuel, and coke stationary. 


Latest. 








| continental 


Iron and Steel. 

Steel works in full operation in the Llanelly distric:. 
At Dowlais last week five days were worked in the Bessemer anid 
Siemens departments. Latest quotations :—Pig iron: Hemu. 
tite mixed numbers, 80s. 6d. cash, 81s. 10d. month; Middle: 
a 66s. 3d. cash, 66s. 7d. month; Scotch, 72s. 3d. cash, 
72s. 7d. month ; Welsh hematite, 86s. 6d. to 87s. 6d. dd.; East 
Coast hematite, 86s. 6d. to 87s. 6d. c.i.f.; West Coast, 89s. td 
c.i.f.; steel bars, Siemens, £5 17s. 6d. to £6 ; Bessemer, £5 17s. 6d. 
per ton. Steel rails: Heavy, £6 10s. to £6 15s.; light, £6 15s. 
to £7. Other quotations :—Copper, £75 cash, £75 18s. 9d. 
three months ; — Spanish, £20 12s. 6d.; spelter, £27 12s. 6d 


r ton. Silver, 29,,d. per ounce. Iron ore, 22s. to 22s. Gd. 
Re 1 pe 
Newport. 

Tin-plates. 


Tin-plates are in fair demand. The fear entertaine:| 
by authorities is that the increasing price of tin will compe! 
such an increase in the price of plates as to encourage the use 
of other materials for packing purposes. Ordinary sheets, 
15s. 9d. to 15s. 10$d.; ternes, 26s. 9d.; C.A. roofing sheet 
£10 5s. to £10 10s.; big sheets, 30 g., £10 5s. to £10 10s.; finished 
black plates, £11 10s. to £11 15s.; galvanised sheets, 24 g.. 
£13 to £13 5s. Block tin, £229 10s. cash, £228 5s. three month. 





AUSTRALIAN NOTES. 


New South Wales Tramways. 


THE transactions for the year ended June 30th 
last again show further development; passengers carrie 
during the year increased from 230,275,938 to 266,789,546. 
The Commissioner states :—** It is now quite impossible with an) 
system of surface trams in connection with which the size o! 
unit and the speed in narrow thoroughfares are necessarily) 
limited, to cope satisfactorily with the loading which has to be 
dealt with during the crush periods of the day in the busines- 
portions of the city.” Five and three-quarter miles of new line 
were opened during the year. The electrical output has now 
reached 77,534,271 kilowatt-hours for the year. To meet the 
increased demands, a new power house is being erected in one 
of the suburbs of Sydney, which will be fitted up with fou 
turbo-alternators, one of 7500 kilowatts and three of 7000 kilo 
watts capacity. 

Result of the Working. 
Year € nded 30th June— 
1911. 





Total cost of construction and _— nt £ 5,121,556 
Cost per mile open... ; 28,953 .. 26,0 
Total miles open for MERI as en ake 195} a 1803 
Average miles open for the year 1y24 ae 177 
Gross earnings.. .. .. .. ‘ £ 1,581,393 1,365,631 
Working expenses . a ae £ 1,331,413 1,143,949 
Net earnin a erie | B' 221,682 
Interest on capital invested 1... .. £ 174,055 
Surplus... £ 47,027 
Percentage of w orking expenses ‘to ‘gross 

earnings . ° ‘ 84°19 83°7 77 
Earnings per average mile open.. 8,212 7,715 
Working expenses per average mile open £ 6,914 . 6,4 
Net return per average mie open .. 1,298 .. 1,2 
Earnings per trammile.. .. ps 38 ee 1s. 34d. Is. 24d 
Working expenses per tram mile. io. ie ; Is. 1d. 1s. Ojd 
Net return pertrammile .... .. .. .. 24d. én 24d. 

266,789,546 .. 230,275,938 


Passengers carried, No. ee eee 
Tram miles ia See law -- 24,962219 .. 22,541,420 
Trans-continental Railway. 

The ceremony of turning the first sod of the trans- 
railway between Kalgoorlie (W.A.) and Port 
Augusta (S.A.) has been performed. When the connection is 
completed there will be through railway communcation from 
Perth (W.A.) to Rockhampton (Q.), a distance of about 3900 


| miles, 


Conditions of the coal trade were again irregular on | 


the 22nd, and the rumour of friction owing to the minimum 
claims did not improve matters. The situation is now, however, 
improved by the statement that the men accept the owners’ 
offer, and so far as the Rhymney Valley is concerned, a settle- 
ment has been made. There is now a question of 1000 men being 
on strike at the Treherbert pits, but a late despatch gives a 
hopeful view. The war news is allaying much of the labour 
troubles. Tonnage arrivals due to the stormy weather have 
been disappointing, and reports are to hand of pit stoppages on 
account of the lack of empty wagons. Colliery owners, though 
they accept easy figures for prompt loading, are firm as regards 
the latter end of this month, or, indeed, delivery in the remainder 
of the year. Strong inquiries for small supplies are realising 
high figures. Quotations :—Best Admiralty large steam, 
16s. 6d. to 17s.; best seconds, 16s. to 16s. 6d.; seconds, 15s. 9d. 
to 16s.; ordinaries, 15s. to 15s. 6d.; best drys, I6s. to 16s. 9d.; 
ordinary drys, 14s. to 14s. 9d.; best bunker smalls, 10s. 6d. to 
10s. 9d.; best ordinaries, 10s. to 10s. 6d.; cargo smalls, 9s. to 
9s. 9d.; inferiors, 8s. 6d. to 8s. 9d.; washed smalls, 11s. to 11s. 6d.. 
best Monmouthshire black vein, large, 15s. 3d. to 15s. 9d.; 
ordinary Western Valley, 14s. 6d. to 15s.; 
14s. 3d.; seconds, 13s. 9d. to 14s. Bituminous : 
holds, 18s. to 18s. 3d.; good households, 17s. 
Rhondda, I6s. 6d. to 17s.; smalls, 12s. to 12s. 6d.; No. 2 
Rhondda, IIs. 9d. to 12s. 3d.; through, 10s. 3d. to 10s. 9d.; 
No. 2 smalls, 8s. 6d. to 9s.; best washed nuts, 14s, to 14s. 6d.; 
seconds, 13s. to 13s. 6d.; best washed peas, 12s. to 13s. 6d.; 
seconds, Ils. to lls. 6d. Patent fuel: 18s. to 18s. 6d. Coke: 
Special foundry, 29s. to 3ls.; good foundry, 25s. to 28s.; furnace, 
21s. to 22s. 6d.; Pitwood, 22s. 6d. to 23s. 


-Best house- 


Newport (Mon.). 

No change in the steam coal market of any account. 
Reports of purchases on Greek account caused sellers to hold 
more firmly. New business not active ; smalls firm; Pitwood 
quiet and easy. Latest quotations :—Best Newport black vein; 
large, 15s. to 15s. 6d.; Western Valleys, 14s. 3d. to 14s. 9d.; 
Eastern, 13s. 9d. to 14s.; other sorts, 13s. 6d. to 13s. 9d.; best 
smalls, 9s. to 9s. 6d.; seconds, 8s. to 9s. Bituminous: Best 
house, 17s. to 17s. 6d.; seconds, 16s. to 16s. 6d. Patent fuel, 
17s. 6d. to 18s. Pitwood, 23s. to 23s. 6d. 


Swansea. 
Latest :—No material alteration On the anthracite 
coal market. Undertone is from steady to firm. Swansea 


Valley large moving off well at last prices, especially the Genoa 
option brands. Red vein is a strong market. Machine-made 
nuts and cobbles a shade weaker. French nuts very strong. 
Culm better. Duff up to previous day’s level. Quotations :— 
Best malting, large, 23s. to 25s. net ; seconds, 20s. to 22s. 6d. 
net; big vein, large, 18s. 6d. to 19s. 3d., less 24; red vein, 
15s. to 15s. 9d., less 2} ; machine-made cobbles, 21s. to 23s. 6d. 
net ; Paris nuts, 23s. to 26s. net ; French nuts, 23s. to 26s. 6d. 
net ; German nuts, 23s. to 26s. net; beans, 21s. to 23s. 3d. 
net ; machine-made large peas, 12s. 6d. to 14s. net; rubbly 
culm, 6s. 3d. to 6s. 9d., less 25; duff, 4s. 9d. to 5s. 6d. net. 
Steam coal: Best large, 17s. to 18s., less 24; seconds, 13s. 6d. 
to 14s. 6d., less 2} ; bunkers, 10s. 6d. to 11s. 6d., less 2} ; smalls, 
9s. 6d. to 10s. 9d., less 24. Bituminous: No 3 Rhondda, 
17s. to 18s.; through, 14s. 6d. to 15s. 6d.; small, lls. 6d. to 
13s.; No. 2 Rhondda, 14s. to 15s.; through, 10s. 9d. to 11s. 6d. 
small, 9s. 3d. to 10s. 6d. Patent fuel, 17s. to 18s., all less 2}. 


best Eastern, 14s. to 


to 17s. 3d.; No. 3} 


New Iron and Steel Works. 

A new industry of much magnitude and importance is 
about to be commenced at Newcastle (N.S.W.). Negotiations 
have been satisfactorily arranged between the Broken Hill 
Proprietary Company and the State Government for the 


| establishment of an iron and steel works, and the work of pre- 





paring the new site is to be commenced shortly. 





CATALOGUES. 


A DESCRIPTIVE pamphlet and price list of electric clocks has 
been sent to us by the Synchronome Company, Limited, of 
32 and 34, Clerkenwell-road, London, E.C. 

Tue Fawcus MAcHINE Company, Herringbone Gear Depart- 
ment, Pittsburg, Pennsylvania._-A pamphlet sent to us by this 
company has reference to cut herring-bone gears. 

THE British ALuMINiuM Company, 109, Queen Victoria- 
street, E.( Some leaflets sent to us by this firm have reference 
to aluminium in the rubber trade, torsion joints for aluminium 
conductors, and aluminium railway coach fittings. 

A LEAFLET sent to us by the firm of F. M. Fyre and Co., of 
46, Upper Thames-street, E.C., illustrates and describes the 
firm’s 5in. centre “SS” and “SC” lathe. We understand 
that this lathe has been specially designed for amateurs and for 
use in tool and repair shops on board ships. It is also suitable 
for general engineering work within its capacity 

Tue GENERAL Etectric Company, Limited, of 67, Queen 
Victoria-street, E.C., has sent us a well-got-up catalogue dealing 
with *‘ Angold ” magazine flame arc lamps. Among other things 
the catalogue contains some illustrations showing typical 
installations of these are lamps, the pictures having been repro- 
duced from photographs taken at night. A long list of users 
of these lamps is also included. 

Buck anp Hickman, Limited, 2 and 4, Whitechapel-roac, 
London E.—A new catalogue issued by this firm deals with a 
selection of modern machine tools for duplicate manufacturing 
on economical lines. It illustrates and describes the firm’s 
vertical turret lathes with turret side heads, universal plain 
precision grinding machines, universal and plain milling 
machines, adjustable multi-spindle drills, a vertical surface 
grinder, thread milling machines, the firm’s ‘‘ Lo Swing ”’ lathe 
for multiple tool turning, Gleason automatic generating bevel 
gear planers, oscillating valve grinders, adjustable drilling 
machines for motor valve holes, radial milling machines, high- 
duty engine lathes, &c. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that Mr. Alfred Herbert, of Alfred Herbert, 
Limited, has been elected chairman of the Machine Tool and 
Engineering Association, Limited. 

Mr. ArtHUR Wrinpsor RicHarps, of Army and Navy Man- 
sions, London, has been appointed the special representative of 
the board of directors of the New Russia Company, Limited, 
and general superintendent of its works in Russia, where it 
owns large iron and steel works and collieries. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 
Active employment in all departments and rising 
4juotations are the characteristic features of the iron and steel 
industry in Rheinland-Westphalia. Both home and foreign 
demand have remained most satisfactory, and the figures given 
hy the Steel Convention show deliveries in September to have 
h-en higher than in the same month last year. At the blast 
furnace works a lively employment continues, while inquiries 
have increased. A most animated business is being done in 
-mi-finished steel owing to increasing requirements on home 
and foreign account. In railway material a brisk and rising 
dcmand is also reported, September deliveries this year being 
hizher than those for the same month last year. Light section 
ratls are especially well inquired for on foreign account. Sec- 
tional iron is in fair request for home consumption, and foreign 
demand has improved ; girders meet with good request, and the 
outlook is fair. The Rhenish-Westphalian Girder Union and 
that for South Germany have recently been prolonged till 1917. 
\n exceptionally good demand comes in for bars : the Rhenish- 
Westphalian dealers have resolved upon an immediate rise of 
M.5 p.t. and activity at the bar mills is steadily increasing. 
Much the same can be stated for the plate and sheet department. 
Foreign demand, as well as that for home marine and ship- 
building requirements, is extensive, and the present satisfactory 
activity is likely to prevail during the first quarter of 1913, for 
numerous and large orders have been secured. Rates do not 
show any alteration. Both rods and pipes are reported in very 
lively demand ; the Pipe Convention has been prolonged till 
March 31st, 1913, and the export rates have met with an advance 
through a reduction of i0 per cent. in rebate. 


List Quotations. 

The following are the current list prices per ton, free 
at works :—Spathose iron ore, M.12.20 ; roasted ditto, M.17.50 ; 
Nassau red iron ore, M.14.50; spiegeleisen, 10 to 12 per cent. 
yeade, M.77; white forge pig, M.65; iron for steel making, 
M.68 to M.71, according to quality; German Bessemer, M.77. 50 ; 
Luyemburg foundry pig, No. 3, M.60 to M.62 ; German foundry 
pig, No. 1,M. 73.50; No. 3, M.70 ; German hematite, M.77.50 ; 
common basie bars, M.123 to M.126 ; iron bars, M.140 to M. 143 ; 
basic hoops, M.142 to M.147.50; steel plates, M.132 to M.135 ; 
plates for boilermaking purposes, M.142 to M.145; sheets, 
M.142.50 to M.147.50; drawn iron or steel wire, M.127.50. 


Steel Convention. 

The deliveries of the Steel Convention in September 
this year were 510,084 t.,as compared with 553,444 t. in August 
this year and 502,946 t. in September, 1911. Of this quantity 
152,449 t. were semi-finished steel, as compared with 163,949 t. 
and 153,943t. in September last year; railway material, 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from a road the name and address 
of the Communicator are printed in italics. 
When the abridgment is not illustrated the Specification is without 
drawings, 
Copies of Specifications may be obtained at the paeeeagies Sale Branch, 
25, Southampton-buildi: Chancery-lane, London, W.C., at 8d. each. 








The date first given is the dat’ of application ; the second d te at the 
end of the abridgment is the date of advertisement of the acceptance 


of the complete Specificatio . 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of he Patent. 





STEAM GENERATORS. 


14,053. June 17th, 1912. — ImpRovEMENTS RELATING TO 
VALVES, Robert Cockburn, of Cockburns Limited, Car- 
donald, near Glasgow, and Donald Maconicod, of Cockburns 
Limited, Cardonald, near Glasgow. 

The pilot valve A is placed within a casing B which com- 
municates with the atmosphere by a port or ports C and with the 
inlet branch of the main valve casing by a branch D. The pilot 
valve normally rests on a seat E, and is provided with a hollow 
extension F, which receives the lower end of the pilot valve 
spindle G, which is shown equipped with a piston-like enlargement 
H, around which is formed an annular chamber I which is in con. 
stant communication with the atmosphere by means of the port or 
portsC, Freely surrounding the lower end of the pilot valve spindle 
is a flexible dise or washer K, which rests normally on a seat L 
afforded by the upper end of the extension F, clearance being 


N° 14,053. 




















179,152 t., as compared with 193,680 t. and 173,761 t.; sectional 
iron, 178,483 t., as compared with 195,815 t. in August this year 
and 175,242 t. in September, 1911. 

Coal. 
The German coal trade shows much firmness in all | 
departments. Increasing demand is felt for engine coal, while | 
comparatively little is being done in house fuel in consequence 
of the exceptionally mild weather that has prevailed for so long. 
Quotations are stiff as before. 


Austria-Hungary. 

A good steady trade is still transacted in the iron and 
steel trades, and up till now a certain amount of strength has 
characterised the iron industry, but the Balkan war will soon 
have an influence on the Austro-Hungarian iron business. 
Brown coal as well as pit coal sells freely at paying prices. 


The Belgian Iron Trade. 


Satisfactory accounts continue to come in from the 
iron and steel market, a large volume of business being done in 
all departments. In some branches the amount of work in 
hand is so extensive that makers can count on being busily occu- 
pied up to the beginning of the next quarter. Prices are very 
firm all round ; there has been no change since last report, but 
the tendency is all in an upward direction. Demand and inquiry 
on the Belgian coal market have remained brisk, but prospects 
are rather clouded, as a general strike of the Belgian colliersis | 
contemplated for November. Fortunately a great number of | 
colliers show a decided disinclination to join the strike. Con- | 
sumers have bought heavily during the past few weeks to be well 
provided in case of a strike. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, October Ith. 

lHe steel plate and structural mills are being crowded with 
orders, the largest and latest having been placed by several car 
builders for the construction of ten thousand cars for Western 
railroads, the total requirements being in excess of one hundred 
thousand tons, all for delivery in 1913. The contract price is 
understood to be 1.53 dols. for bars and 1.58 dols. for plates and 
shapes delivered at Chicago, which is equal to 1.35 dols. to 
1.40 dols. at Pittsburgh mills. Prices |in steel products generally 
have at last been advanced by the Steel Corporation to 140 dols. 
to 145 dols. Eastern Pennsylvania mills have advanced uni- 
versals to 1.60 rule. Local structural requirements for past 
week were 4000 tons. The Illinois Steel Company booked a rail 
order for 3500 tons and the Steel Corporation one for 2500 tons 
rails for Brazil. The Baldwins took an order for six engines for 
the New Haven road and six for the Denver road. The Canadian 
Pacifie has ordered sixty sleepers from the Pulmans. The same 
people have taken an order for 350 box cars for the San Pedro 
Salt Lake. The Intercolonial of Canada wants 500 steel frame 
box cars, 20 refrigerators, 110 steel underframes, 100 convertibles, 
50 dump, and | tank car. Wrought iron pipe has been advanced 
2 dols, and Virginia furnaces 25 cents. Prompt shipments of 
furnace coke cannot be had under 2.75 dols. The Connells- 
ville coke output is being increased 10,000 tons per week. The 
Baldwins, Philadelphia, have ordered 2500 tons forge for first 
quarter next year. The Norfolk and Western has ordered No. | 
foundry, low phosphorus and charcoal iron, 3000 tons, for first 
quarter. Large sales continue to be made at furnaces and mills, 
and capacities for first and second quarters are being rapidly 
taken up. The upward tendency in all lines is very pronounced, 
but the stronger concerns are resolutely opposed to a “ run- 
away’? market. One iron manufacturer in Connecticut has 
bought 1,000,000 pounds electrolytic copper at 17}, thirty days’ 
delivery. Other wire-drawers have bought 2,000,000 pounds 
for New York and New England delivery. Exports since 
October Ist, 10,442 tons. European negotiations for copper are 
marked with obstruction over prices, while American consumers 


are ordering liberally. 





onrracts.—The Underfeed Stoker Company, Limited, has 
recently received orders for sixty-one stokers of various kinds 
for destinations all over the world, including this country, 
South America, the Continent, India, Japan, and Russia. 








| the face N, and fluid immediately escapes to the atmosphere, 





provided at M between the disc K and the face N of the piston- 
like enlargement H, the clearance at M determining the amount 
of lift of the disc K, and the face N serving as a backing for the 
disc to prevent its being deflected into the chamber I. The 
action is as follows :—-When the fluid reaches a predetermined 
pressure, the pilot valve A is raised off its seat E, so that the 
face N of the enlargement H is moved upwardly relatively to e 
seat P, whereupon fluid enters the chamber Q and causes th® 
flexible disc K or the like to engage with the face N and seat P 
so as to provide a fluid-tight joint with the seat and prevent 
escape of fluid to the atmosphere. When the fluid pressure 
falls, the disc K is disengaged from the seat P by the action of 
thereupon the pilot valve A drops smartly on to its seat.—October 
2nd, 1912. 


INTERNAL COMBUSTION ENGINES. 


28,813. December 21st, 1911.—IMPROVEMENTS RELATING TO 
Brearines, Richard James Wainwright Brown, of 9, 
Crockerton-road, Upper Tooting, London, 8.W. 

This invention relates to the sealing of bearings of engines 
and other machines, particularly for the purpose of preventing 
the passage of gas therethrough. A is part of the casing of a 
turbine, around the shaft F of which a mercurial seal is arranged. 
Mercury is placed in the container B, the lower end of which 
is carried down as shown at B' to form an annular chamber 


N° 28,813. 





around the shaft, which is passed through glands or bush pieces 
D and E screwed into the thickened part C of the container. 
A dise G securely fixed to the shaft is arranged about centrally 
in the annular chamber B', and is pressed upon at both sides 
by the asbestos or other packing rings H under the ends of the 
glands D and E. The container B is shown with a cover | 
Obviously, if the right-hand end of the shaft F is not required 
it could be enclosed in a cap in place of the gland E.—October 2nd, 
1912. 


14,792. June 27th, 1912._-IMPROVEMENTS IN OR RELATING TO 
THE LUBRICATING OF HIGH-SPEED INTERNAL COMBUSTION 
Enernes, F. E. Baker, Limited, and Samuel John Herbert 
Wilkes, B.Se., both of 90, Moorsom-street, Newton-row, 
Birmingham. 

The cylinder is mounted upon the crank case B, which closely 
follows the outline of the fly-wheels C. The top of the crank 
case B is provided with an annular recess, formed by the flange 
D, to receive the lower end of the cylinder. On the side towards 
which the tops of the fly-wheels move the flange D is provided 
with two extension plates or brackets E, and on these are mounted 
two baffle or guide members F. The latter consist of metal 
strips, and are arranged at an angle with respect to the axis of 


E are inclined or curved in a vertical direction, and are extended 
downwards so as to approach very closely to the peripheries of 
the fly-wheels C. In the operation of the device the lubricating 
oil, which is carried round on the peripheries of the fiy-wheels, 
is caught by the baffles or guides F, and thrown partly upwards 
due to the upwardly-inclined edges H and partly inwardly due 
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to the angular arrangement of the guides. The oil which is 
diverted inwardly is thrown on to the connecting-rod I and runs 
down the same to the crank-pin bearing M. The oil which is 
thrown upwardly impinges on the piston and on the joint thereof 
with the connecting-rod. Holes N may be provided in the 
piston if desired to facilitate the lubrication of the exterior part 
of the piston.—October 2nd, 1912. 


DYNAMOS AND MOTORS. 


21,496. September 29th, 1911.—ImPROVEMENTS IN AND RELAT- 
ING TO DyNAMO-ELECTRIC MAcHINEs, The Hon. Sir Charles 
Parsons, K.C.B., and Alexander Henry Law, both of 
Heaton Works, Newcastle-on-Tyne. 

This invention relates particularly to a method by which the 
armature or like conductors are secured in slots against the 
action of mechanical or electrical forces. The conductor is 
preferably made in two parts, A and B, which, when surrounded 
by the usual insulating material C, are inserted in the slot 
formed, for example, in an armature. The cross-section of the 
slot is so chosen with respect to that of the entire conductor 
that, when the conductor is in position in the slot, it substan- 
tially fills the latter, but at the same time leaves a hollow space 
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which extends within the conductor from end to end thereof, 
When in position the conductor is thus substantially tubular. 
since the portions of the conductor parts A and B contact at the 
place where they emerge through the restricted part of the slot, 
and is, moreover, open at both ends. A core E of any suitable 
material which will permanently assume an increased cross- 
sectional area when subjected to longitudinal compression is 
then inserted within the hollow conductor. Usually such a 
core is formed of several short lengths of aluminium, lead, or 
copper, and the first length is inserted within the conductor in a 
position about mid-way along the length of the latter. There 
are six other illustrations.—October 2nd, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


20,303. September 13th, 1911.—ImPpROVEMENTS RELATING TU 
REVERSIBLE ROLLING Mitts, The Chevalier Ferdinando 
Gatta, of 3, Corso Valdocco, Turin, Italy. 

The motor always revolves in one and the same direction 

and both the two clutches A and B are assumed to out of 

engagement. If now, for instance, the clutch A be moved into 
engagement, the motion of the shaft C will be transmitted to 

the shaft D, and through the latter to the teothed wheel E. 

Consequently the toothed wheels F, G, and, therefore, the rolls 

H, I will rotate in the direction indicated by full arrows. If, 
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however, the clutch A be disengaged and the clutch B be engaged, 
the rolls will be rotated in the opposite direction to the preceding 
one, that is, they will rotate in the direction indicated by the 
dotted arrows. It is to be noted that in order to obtain a prac- 
tical advantage from the use of a fly-wheel, the main shaft K 
must revolve at a sufficiently high speed, which will be generally 
higher than the speed of rotation of the rolls. Consequently, 
the improved transmitting and reversing mechanism must also 
be adapted to produce a reduction of speed in transmitting the 
motion of the main shaft K to the rolls H, I, and this is effected 
in the example shown by a suitable selection of the diameters of 





the fly-wheels. Further, the edges H remote from the brackets 


the transmitting toothed wheels.—October 2nd, 1912. 
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27,273. December 5th, 1911.—-ImMpROvVEMENTs IN PNEUMATIC 
STAMPs FOR CRUSHING ORE AND THE LIKE, James Miners 
Holman and John Leonard Holman, both of Camborne, 
Cornwall. 

This invention relates to pneumatic stamps for crushing ore, 
&e., and to that class of stamp wherein the pneumatic cylinder 
is provided with several series of holes for regulating the amount 
of cushion provided in connection with the piston, certain of 
which holes, when the shoes and dies become worn, are unplugged 
and others plugged in order to adapt the holes to the altered 
position of the piston. A indicates the cylinder provided with 
the usual slide trunnions B B. C is the piston-rod which slides 
through two stufting-boxes, and D the piston working in the 
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cylinder. E, F, and G are the three rows of holes with 
which the cylinder is provided. When the shoes of the stamp 
are unworn the holes of the lowermost row G are plugged, so 
that the piston works in conjunction with the rows of holes E 
and F in the usual manner. When, however, owing to the 
wear of the shoe, the piston works into the lower part of the 
cylinder, so that the cushion of air beneath the piston is too great 
to allow of the stamp operating effectively, the lowermost 
holes G are unplugged and the uppermost holes E are 
plugged, so that the piston then works in connection with the 
rows of holes F and G.—October 2nd, 1912. 


MEASURING AND TESTING INSTRUMENTS. 


6977. March 21st, 1912.—IMPROVEMENTS IN APPARATUS FOR 
INDICATING SPEEDS AT A Distance, Siemens Brothers 
and Co., of Caxton House, Westminster, S.W. 

The armature windings, which may be stationary, are shown 
at A, and A». The field windings F of the measuring instru- 
ment are connected to the terminals K;, Ky of the winding A, 
either directly or through a choking coil, and the moving coil 
D of the measuring instrument in series with the non-inductive 
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between the plates. The present invention purposes to over- 
come any such undesirable effects. In the figures A and B 
denote two metal plates which are placed vertically and approxi- 
mately parallel and oppesite in ground which is as moist as 
possible ; C is the conductor connecting the two plates which is 
made here into a coil of wire; D represents the earth wire 
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through which connection is made to the high-tension system. 
With the arrangement indicated high frequency surgings when 
the ground is dry create a field localised about the two plates, 
the dispersion of which is small, and when the surrounding 
ground or earth is damp the currents set up flow mainly directly 
between the two plates.—October 2nd, 1912. 


21,446. September 28th, 1912.-IMPROVEMENTS IN AND RELAT- 
ING TO DiscHARGE VALVES FOR AsH Eyvecrors, Francis 
James Trewent and William Edward Proctor, both of 43, 
Billiter-buildings, Billiter-street, London. 

A is the barrel or casing of the cock ; B is the plug provided 
with a renewable segment C ; D is a lever pivoted on a bracket 
E which is secured to a lug F formed on the plug. G is a nut 
disposed on a bolt H adapted to press the lever D against the 
back of the renewable segment C so as to keep the segment in 
position when the cock is turned round to close the outlet. The 
casing is provided with stops K K and the plug with a stop M 
to ensure the plug being turned fully to the open or closed posi- 
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tions. N is an adapter piece disposed between a flange O on the 
casing and the ship’s side P. A valve made in accordance with 
this invention may be provided with one or more renewable 
segments mounted on a plug disposed transversely of the dis- 
charge or otherwise. The inlet branch of the casing may be 
provided with a renewable or wear-resisting lining. The plug 
may be actuated by hydraulic means or by hand. A water 
cock or jet may be employed for cleaning the plug after the 
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resistance R to the terminals K, Ky of the armature winding Ao. 
Since the ohmic resistance of the field coil F is small in com- 
parison with its reactance, it may be assumed that the pressure E 
acting upon the field coil equals C; ® n, where C, is a constant 
and 9 the maximum value of the magnetic flux in the field coils 
and n the number of revolutions of the generator under test. 
Since also the pressure E at the terminals of the generator is 
proportional to its speed and equals C. n, where C; is a constant, 
the magnetic flux 

E 


Cyn 


‘ 
_ Cm _ 


C, 

Cyn C; 

and is therefore constant and independent of the speed. The 
current absorbed by the field coil is, on account of its reactance, 
shifted about 90 deg. relatively to the pressure at the terminals 
K; Ko, and is therefore in the same phase or shifted 180 deg. 
relatively to the pressure at the terminals K. Ky. The moving 
coil D is therefore in a constant alternating field which is inde- 
pendent of the speed to be measured, this field being in the same 
phase as the pressure at the terminals Ky, Ky. The non-inductive 
resistance R inserted in the circuit of the moving coil is of such 
dimensions that the inductance of the moving coil is negligibly 
small relatively to the value of the ohmic resistance of R plus 
that of the moving coil. The moving coil therefore receives 
currents, which are in phase with the pressure at the terminals 
Ky Kp and the magnetic field in which it moves, and further 
proportional to the pressure and therefore to the speeds to be 
measured. The moving coil consequently receives turning 
movements, which are directly proportional to the speeds to be 
measured.—October 2nd, 1912. 


MISCELLANEOUS. 


12,738. May 30th, 1912.—IMPROVEMENTS IN OR RELATING TO 
EARTHING ARRANGEMENTS FOR ELECTRICAL SyYSsTEMS, 
Siemens—Schuckertwerke G.m.b.H.,. of 3, Askanischer 
Platz, Berlin, 8S.W. 

It is usual to provide as earth connection a single plate sunk 
in suitable ground to which the part of the system to be earthed 
is connected. Such plates, however, have an effect on each 
other and the systems connected thereto, in that, in dry ground, 
an electrical field is formed between the plates of neighbouring 


operation of discharging ashes has been,effected. A steam cock 
or jet may be employed for cleaning or preventing an accumula- 
tion of ice. The adapter piece N may be curved or straight 
and may be lined with renewable or wear-resisting material.— 
October 2nd, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,029,667. HrtixoipaAL CoMBINED ORE-ROASTING FURNACE 
AND Coo.tinc HeartH, EF. A. Clark and W. H. Davis. 
Boulder, Colo._Filed September 27th, 1910. 

The device comprises a structure having a continuous spiral 

passage, with a feed hopper communicating with its upper 

portion, and its lower end terminating in a discharge opening. 

Means for producing an irregular, zig-zag passage of ore along 

the floor of the passage are provided. The lower portion of the 
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passage forms a cooling hearth, and the upper portion a roasting 
chamber. The passage has an opening for the admission of 
cold air in its lower portion, and furnaces are arranged adjacent 
to the structure, these furnaces having an opening communicat- 
ing with the roasting portion of the passage, and having an 





systems, and in damp, disturbing currents may flow directly 





1,029,742. Gyratory CrusHeER, 7’. W. Capen, Milwaukee, Wis., 
assignor to Allis-Chalmers Company, Milwaukee, Wis., « 
Corporation of New Jersey.—Filed Novemvber 13th, 1909. 

The inventor claims the combination in a crusher, of a shell, 

a crusher head within the shell, this head having a through bo; 





a rotatable shaft, a bearing for the shaft supported only fro: 
underneath the shell, and a cylindrical excentric rigid with th 
shaft and situated within the bore in the head. Means for rota: 
ing the shaft are provided. There are five claims. 


1,029,754. ArRopLANE, J. R. Hendrickson, Edmonton, Alberta 
Canada.—Filed March \\th, ¥811. 

The framework is provided with upwardly extending proje: 

tions at its forward end. The main sustaining plane has bracket 





extending from it. A supporting cable extends about the pro- 

jections and the brackets, and inclined balancing planes are 

pivotally supported by these cables at points below the main 

sustaining plane. There are three claims. 

1,029,786. Vatve Gear For Steam Tursines, O. Banner, 
Sterkrade, Germany.—Filed February 27th, 1911. 

There are six claims. Claim 4, which is as follows, sufticiently 
explains the nature of the invention :—A valve gear for turbines, 
comprising in combination a steam valve, means for actuating 
said steam valve, seid actuating means being controlled by fluid 

















pressure, a circuit including said actuating means, in which 
said fluid pressure is constantly maintained, and means governed 
by the speed of the engine for interrupting said constant pressure, 
whereby said actuating means is caused to open said steam valve. 


1,029,788. Wave AND CurRRENT Motor, M. E. Boots, Leadville, 
Colo.—Filed July ith, 191. 

The drawing shows a stationary structure with a power wheel 
journalled in it. Brackets are carried by the power wheel, and 
sweeps are connected to the brackets. The inner portions of 
these sweeps are offset in a vertical direction from their outer 
portions, so that the outer portions may occupy a position 
below the surface of the water, while their inner portions are 
above the water. Blades are hinged to the outer portions of 





the sweeps and arranged to overlap each other, the action of 
the water upon the blades serving to close them, whereby the 
action of the water serves to move the sweeps in one direction, 
while the blades are caused to open when the sweeps are travel- 
ling in the opposite direction. The inner extremities of the 
sweeps are equipped with cranks, and means are provided for 
acting upon the cranks for imparting a partial rotation to the 
sweeps, so that their outer blade-carrying portions are lifted 
above the surface of the water. There are six claims. 








THE IRON AND STEEL INstTITUTE.—The following changes have 
taken place on the council of the Iron and Steel Institute, con- 
sequent on the death of Mr. W. H. Bleckly, hon. treasurer :— 
Mr. W. Beardmore, vice-president, has been appointed hon. 
treasurer, and Mr. J. M While. member of council, has been 
elected a vice-president, to fill the vacancy thus created. Lord 
Airedale of Gledhow has been elected a member of council in 















——s in communication with the cooling hearth portion. 
here are two claims. 


lieu of Mr. While. 
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The German Coal Syndicate and the Prussian 
State. 


Ir was announced on the 16th of the month 
that since the Rhenish-Westphalian Coal Syndicate 
had decided on a general increase in prices for 1913-14, 
in spite of the objections raised by the Prussian 
State mining administration, the Minister of Com- 
merce had refused to renew the agreement respecting 
the sule of coal at present in force. This arrange- 
ment. which provides that the coal extracted from 
the Siate mines which is not required by the Govern- 
ment of Prussia or of the Empire, shall be sold at the 
Syndicate prices, was concluded in January, 1911. 
At that time the State found it impossible to compete 
with the low prices ot the Syndicate, and was glad 
to obtain higher prices by entering into the agree- 
ment. The present decision has been greeted with 
considerable satisfaction in industrial circles, as it 
is supposed that the sale of State coal at cheaper 
rates cannot fail to exert pressure on the policy of 
the Syndicate. On the other hand, it may be pointed 
out that the agreement does not lapse until the end 
of the year, and, moreover, there is at the present 
time such a searcity of coal from the State-owned 
; that there can be no question of severe com- 
It is also within the 


prilyne 
petition for some time to come. 
hounds of possibility that a new arrangement will be 
come to between the two parties before the expiry 
of the present agreement. 


The Loss of Submarine D2, 


THE early days of the month saw the loss 
of another British submarine. The D 2, while carry- 
ing out exercises at the surface at daybreak on the 
morning of October 4th, at a distance of between five 
and six miles from Dover, was run into and sunk by the 
Hamburg—American liner Amerika. Of a crew of 
sixteen only one person was saved. This was Lieut. 
Pulleyne, who was on deck at the time of the collision 
and who was sucked under water when his vessel sank, 
but rose to the surface and swam about for over 
half an hour before being picked up by another sub- 
imarine. The position of the sunken vessel 
ascertained and attempts made to salvage her ; these, 
however, eventually given up. Service in 
submarine vessels must always be more or less danger- 


was 
were 


ous, more so even than is the case with such frail 
craft as torpedo boats. The danger is fully realised, 
yet there is no lack of brave fellows to man them. 
The loss of such men is all the more to be deplored. 
It is necessary, however, that exercises should be 
carried out at all sorts of times and in all sorts of 
weathers. Dover being a naval base should naturally 
be a point from which such manceuvres should be 
carried out, and experience of the puzzling currents 
which flow at this place are also of enormous import- 
But it is to be regretted that, seeing the crowded 
nature of the Channel at this point, such exercises 


ance, 


should be carried out in the dark or in the carly dawn | 
without some well understood signal that submarine | 


practice is proceeding. It has been said that there 
was no occasion for the Amerika to be so near inshore, 
but we cannot see that from five to six miles can be 
celled too near, though naturally if it could be arranged 
that large liners should keep nearer to the centre of 
the Channel there would be more room for the large 
munbers of small vessels which rarely go far from the 
Submarines are, intentionally, difficult to 
see. It would seem, therefore, that wherever they 
are operating they should keep well out of the way of 
such large fast vessels as ocean liners. Possibly, too, 
some such means as a flare might be used at intervals 
to signify when they are navigating at the surface in 
times of darkness. 


coast. 


The German Naval Airship L.1. 


ON thel7th of the month the first Zeppelin 
airship of the German navy was taken over by the 
Government. The L.1, which has been constructed 
at Friedrichshafen under the supervision of Count 
Zeppelin, is about 525ft long, 50ft.in diameter, and 
has a cubic capacity of 706,300 cubic feet ; it has three 
Maybach motors, one in the front gondola and two in 
the back one, each with a capacity of 170 horse-power ; 
the balloon consists of eighteen gas cells. The forward 
propellers, which are of aluminium, have two blades 
and the rear propellers four blades. The horizontal 
steering gear has six vertical surfaces and the eleva- 





tion steering gear eight horizontal surfaces. An | 
observation platform of sheet aluminium is erected | 
on the top of the balloon,which is reached by means 
of ashaft. In the gangway between the two gondolas 
Ss a room for officers and men, in which wireless tele- 


graphy apparatus is fitted up. Arrangements 
have been made for bomb-throwing in time of war. 
After a few trial trips of small extent made at the 
beginning of the month, the airship set out from 
Friedrichshafen on the 13th with twenty-one persons 
on board, among whom were the Government Examin- 
ing Committee and Count Zeppelin, and after remain- 
ing in the air for thirty-one hours, landed at Johannis- 
thal. The journey proceeded by way of Bielefeld 
to Norddeich,on the North Sea, and then eastwards 
vid Heligoland, Kiel, Liibeck and Hamburg to 
Berlin, a total distance of about 1050 miles, the 
average speed being 33 or 34 miles an hour. The 
L.1 is stated to have successfully fulfilled all the 
requirements of the naval authorities. 


The Woolwich Footway Tunnel. 


ANOTHER means of passing from the north 
to the south of the river Thames was formally put 
into service on Saturday, the 26th of the month, when 
Lord Cheylesmore opened the Woolwich footway 
tunnel. There is no doubt that there has for a long 
time now been a very pressing need for further accom- 
modation for crossing the river at this point. It is 
true that there has been for many years, and still is, 
in operation a free steam ferry between North and 
South Woolwich. This has been utilised by as many 
as eight million people and 750,000 vehicles in the 
course of a year—figures representing nearly 22,000 
passengers and over 2000 vehicles a day. Unhappily, 
however, it is not always possible to maintain an unin- 
terrupted service. Fog, and occasionally ice in the 
river, have at times so interfered with the passage that 
the running of the ferry has had to be temporarily sus- 
pended. As luck would have it, the stoppages have 
most frequently occurred in the early mornings just 
when the workmen desired to get to their places of 
employment on the other side, and the delay has 
naturally led to the men losing money and sometimes 
even their livelihood. The present tunnel will do 
away with this state of things. We discuss the under- 
taking at length in another column, so need not 
describe it here. We need only say that by walk- 
ing about a third of a mile anyone can now get from 
the south bank to the north or vice versd, no matter 
what the climatic conditions, and that there are lifts 
at either end to facilitate and hasten the descent and 
ascent to and from the tunnel. 


A New Berlin Harbour. 


In view of the steady increase of the water 
traftic of Berlin in the last few years, the present 
arrangements for loading and discharging cargo in 
the harbours of the various waterways have proved 
to be totally inadequate to the requirements, and 
numerous projects have consequently been put 
forward for improving the existing arrangements. 
The municipality of Neu-K6lln, one of the southern 
districts of Berlin, has just drawn up a scheme for 
the construction of an extensive new harbour. It 
is to be situated on the so-called Neu-K6lln 
Schiffahrtskanal, and is intended to enable this 
canal to compete with the Teltow Canal, which pro- 
ceeds round the south of the town from east to west, 
and which is in every respect the finest and best 
equipped of all the Berlin waterways. The new 
harbour is to be constructed near a large lock which is 
at present being built, one half being above the lock 
and the other half below. The upper harbour is 
to be 1150ft. long and 115ft. wide, and will cover 
over 100,000 square feet of water. The lower har- 
bour will cover a surface of water of about 75,000 
square feet, and be able to accommodate six 
large barges discharging and loading at the same 
time. Both the north and south quay will be con- 
nected with the railway. It is estimated that the 
land to be acquired will cost £50,000, the construc- 
tion of the harbour £87,500, and the erection of a 
warehouse £37,500, making a total of £175,000. 
The Common Council of Neu-K6lln at a recent sitting 
approved the project and voted a preliminary sum 
of £75,000 for the purchase of the land required. 


The Italian Navy after the War. 


THE Italian Minister of Marine was _ pro- 
bably not unduly optimistic when he told our repre- 
sentative a few days ago that the efficiency of his navy 
as a fighting machine had been heightened rather than 
diminished by more than a year of active service. 
Absolute command of the sea has enabled old ships 
of the: ‘* Sardegna’ and ‘ Carlo Alberto ” class to 
be used for the brunt of the wear and tear, while the 
various units have been werked by turns and sent 
home at intervals for repairs and renewal of ordnance. 
The coal, ammunition and food stores are as they 
were before the war, the supplies of the former 





commodity having been large enough to cause no 
anxiety at the prolongation of the English coal 
strike. The Italian fleet is undoubtedly at a high 
grade of excellence, and its value is naturally enhanced 
by the experience acquired after thirteen months of 
difficult navigation, with lights out, on badly charted 
coasts with. harbours few and far between. The 
confidence of the men in their officers and ships is 
increased, besides by the successful landing operations, 
two of which were of a highly complicated nature, 
and the fact that not one accident has occurred to hull, 
boiler or gun. The signing of the peace will now be 
followed by the putting out of commission of a few 
units of minor importance. The police work in the 
Red Sea will fall to the Puglia and the captured 
Turkish yachts, together with the four yachts recently 
bought in England, while for the Lybian coast 
special vessels are to be constructed of a modernised 
“‘ Calabria” type. The extra work in the dockyards 
has in no way hindered the naval programme. The 
Dante is ready, the three vessels of the “‘ Cavour” 
class are well ahead with their fitting, while the 
Duilio and Doria will be launched in the early spring. 
The designs of the new ships are prepared and are 
said to be of the ultra-potent type. Their number 
is uncertain, but an increased programme would not 
be unpopular. 


Exhibitions. 


ALTHOUGH it is as yet too soon to rejoice, 
the rumours of what has happened at the Berlin 
Conference on Exhibitions fills us with the liveliest 
anticipations, for we understand that, at last, some 
international regulation of exhibitions has been 
decided upon. For many years such shows have 
been annual occurrences, and the burden has been 
heavy upon manufacturers the world over. The 
promoters of such displays, be they private, muni- 
cipal or national, think only of themselves. Their 
first and for most idea is to make money, and if they 
do reflect upon the fact that the manufacturer is 
tired to death of exhibitions and unwilling to meet 
the expense they entail, they comfort themselves 
with the knowledge that for every one firm they can 
induce to exhibit ten others must follow. The 
convention between the principal European countries 
and Japan which has, we understand, actually been 
signed within the last few days, will probably decide 


|upon the minimum time that is to elapse between 





| any two exhibitions receiving Government support in 


any country. The time must be long, for with a suc- 
cession of exhibitions in the countries of Europe 
even an interval of ten years for each country 
would cause their recurrence in one country or 
another every two or three years, which is far too 
often. A better plan would be an agreement as to 
the minimum time that is to elapse between any two 
exhibitions in any two countries, but there are clearly 
grave difficulties. We wait with impatience the 
publication of the agreement. 


The Engineering Exhibition. 


In view of the amount of space which we 
have given during the past few issues to the exhibits 
at the show which closed last week at Olympia, our 
readers will scarcely need to be informed that the show 
was one of extreme interest. It was not attended by 
the great crowds that are drawn to such displays as 
the motor car show, for instance, nor was the presence 
of sightseers desired. Nevertheless the attendance 
was quite satisfactory, and as nearly every person who 
visited the hall may be said to have gone there 
animated by one of two desires, namely, either to 
transact business direct or to acquire knowledge of 
some particular branch of engineering with the object 
of doing business at some future time, the aims of the 
promoters, the Machine Tool and Engineering Asso- 
ciation, Limited, have been amply justified. We 
know that most of the firms represented were success- 
ful in booking a large number of orders in spite of the 
fact that their workshops are already engaged on 
work which will suffice to keep them going for several 
months ahead. The presence of exhibits from the 
Continent and America, although constituting a 
departure from the original ideas of the promoters, 
added materialiy to the general attractiveness of the 
show, and excellent as these foreign manufactures 
were, there was no reason why our own machine 
makers need fear comparison. Looking back over 
the wide range of machine tools exhibited, one cannot 
help being particularly struck with the progress made 
in the design of lathes and gear cutting machinery. 
In the former the single pulley drive with the constant 
speed belt and all-gear headstock is becoming uni- 
versal. There is perhaps an inclination on the part 
of some designers at the present day to provide a 
machine which will do anything and everything, in 
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spite of the fact that the aim of most managers of 
engineering workshops is to keep as many tools as 
possible running constantly on one job. The result 
in many cases is a machine too complicated for the 
man we have mentioned, and probably too expensive 
for the smaller jobbing workshops. Other features 
which stood out very markedly were the prominence 
of Yorkshire tool makers and the paucity of exhibits 
from the neighbouring county, Lancashire. A pro- 
nounced change has come over the comparative 
positions in the machine tool industry of these two 
counties during the last few yerrs, and it is high time 
that Lancashire began to look to her laurels. 


The Electrification of the Berlin Railways. 


SomME months ago we announced in these 
columns the proposal of the Prussian Government 
to electrify the Berlm “~* Stadt—Ring-und-Vorort- 
bahnen.” The ~*~ Vereinigung — elektrotechnischer 
Spezialfabriken,” an association of manufacturers 
of electric appliances, has now submitted to the 
Government a petition protesting in strong terms 
against the proposal that the power required for the 
railways should be supplied under a thirty years’ 
contract by two stations to be erected respectively 
by the ~ Allgemeine Elektrizitats-Gesellschaft “ and 
the Siemens-Schuckert Works. It is urged that the 
Government should follow the good example set by 
Bavaria and Baden in this respect, and take steps 
to combat the private monopoly for the supply of 
electricity which is at present in course of formation. 
The two companies mentioned are stated to possess 
or to have an overwhelming influence on 35 per cent. 
ot the public supply of electric current, and they are 
continually endeavouring to proceed further in this 
direction ; when once they have succeeded in over- 
coming the competition of the independent works 
it is to be feared that all consumers of electricity, 
particularly in industrial and agricultural circles, 
will be entirely at theirmercy. The petition therefore 
recommends the Chamber of Deputies only to pass 
the Bill on the condition that the railway admini- 
stration shall produce the necessary electric energy 
in its own works, and it further requests the Govern- 
ment to lay before the House a Bill providing for 
the raising of funds for the erection of power stations 
for this purpose. 


The Shipping Accident on the Elbe. 


AN accident of an unusual nature happened 
in the early hours of the 5th of the month near the 
mouth of the Elbe. A floating dock belonging to the 
Reiherstieg Shipping Yard was being towed from 
Flensburg by two Dutch tugs, when it collided oppo- 
site Krautsand with the steamship Vandalia, of the 
Hamburg-America Line. The steamer, which was 
built in 1905 and had a gross tonnage of 4230 tons, 
was very severely damaged, and sank immediately 
in about 45ft. of water. Immediately afterwards the 
steamship Grecia, belonging also to the Hamburg- 
America Line, was damaged by the wreck, a part of 
which protruded from the water, but it was possible 
for her to reach land in safety. The loss of life was 
not so heavy as might have been expected under the 
circumstances, only two men belonging to the 
Vandalia being drowned. It appears that the float- 
ing dock escaped with extremely slight damage, 
and was towed into Hamburg a few hours later. 
There can be little doubt that the accident was caused 
by the fact that the difficult operation of towing the 
dock up the narrow channel of the Elbe in the dark 
was rendered still more hazardous by the use of a 
tow rope of immoderate length. It is assumed by 
the Hamburg-America Line that the fault lay with 
the Dutch company, and it has consequently put 
forward a claim for £40,000 for the loss of the Vandalia. 


The German Petrolesm Monopoly. 


On October 14th the German Government 
published the text of a Bill shortly to be submitted 
to the Reichstag respecting the sale of mineral oil, 
amounting practically to a proposal to introduce a 
monopoly for the sale of petroleum for lighting pur- 
poses. It is well known that the entire wholesale 
trade in lighting oil in Germany is controlled by the 
Standard Oil Company. It is considered that the 
German demand for this article can be covered by 
producers independent of this company in America, 
Russia, Roumania and Galicia. It is not proposed 
that the monopoly should be run by the State, but, 
on the other hand, that a joint stock company should 
be formed and worked under State supervision, the 
capital being supplied by German banks and financiers. 
The concession will be granted at first for a space of 
thirty years. The business of the company will 
be limited to the wholesale trade in lighting oil, 





while the retail trade will remain in the hands of 
private traders, who will receive their supplies from 
the company at uniform prices to be fixed every 
three months. German companies producing raw 


oil will be obliged to sell the lighting oil produced to | 


the company; they will, however, be left free in 
respect of oil for driving purposes, as this industry 
has already assumed such dimensions that it would 
be impracticable to include it in the present proposal, 
and there is, moreover, no danger of undue foreign 
competition. Regulations are proposed to prevent 
the price of lighting oil from rising above a certain 
maximum, and restrictions will also be placed on the 
profits of the company. It is estimated that a total 
capital of from £3,000,000 to £4,000,000 will be re- 
quired to carry out the scheme. 


The Eavestone. 


WE are glad to have been able to record in 
our issue of October 25th that this country is 
now in possession of a motor ship, a part of the 
engines of which have also been built in this country. 
Up to the present, in short voyages across to the 
Continent the engines have proved themselves to 
be very reliable and easily handled, and now that the 
vessel has entered upon her normal Transatlantic 
service still further experience on these points will 
be gained. For ourselves, we must say that we look 
upon the most important feature as being the oppor- 
tunity which this ship will afford the owners of learn- 
ing how the oil-engined vessel performs in service 
in comparison with a number of almost exactly 


LAND VALUES IN EGYPT. 

By Sir HANBURY BROWN, K.C.M.G. 
TEN years ago the Assuan Dam was completed, and 
|a reservoir with a capacity of 1000 million cubie 
metres was thereby created above the First Cetarac; 
of the Nile. A few years later it was decided to raise 
and strengthen the dam to the extent necessiry to 
increase the storage capacity of the reservoir to 2304 
million cubic metres. This supplementary work has 
now been completed, and presumably the increased 
capacity of the reservoir will be utilised next \ ay. 
The present is therefore a convenient time to take 
stock of the benefits resulting to Egypt from the dam 
as originally constructed to effect the storage of (QQ 
million cubic metres of water. 

In the Annual Irrigation Reports of the Egy) tian 
Government no complete estimate of results is io be 
found, but a partial one has been attempted in the 
Report for 1910 in a chapter on the “‘ Cost and Benefits 
of the Conversion Works.” In this estimate, however, 
the figures of the past, used for comparison with pre- 
sent-day values, are those of some year—not stati 
subsequent to the time when the Assuan Reser, vir 
first came into operation, and, moreover, the com) ari- 
son is Jimited to Middle Egypt only. The comparison 
which will now be made will be between the land veies 
of to-day and those of 1899, the >ar in which the 
foundation stone of the Assuan Dam was laid. he 
year 1899 was also the year in which the second edition 
of Sir William Willcocks’ igyptian Irrigation” 
appeared, wherein is to be found the most reliable 
record of the rental values of land in Egypt of that 





similar ships which are fitted with steam engines | 
and engaged upon the Hitherto, | 
almost endless comparisons have been published | 
as to the respective advantages of the two systems, | 
but these must be in the nature of estimates only. | 
What is really required is to know how far the Diesel 
engine maintains its efficiency after long usage at | 
sea, how far the fuel difficulty can be met in practice, | 
and what the repairs and depreciations amount to. | 
No doubt these facts will be carefully recorded by | 
the owners, Messrs. Furness, Withy and Co., and | 
even though they may not be quite so philanthropic | 

| 


same service. 


as to make them public, their line of action with regard 
to future ship construction will give quite sufficient 
indication of the results. 


The Military Aeroplane Competitions. 


THE report of the judges’ committee on the 
recent military aeroplane competitions was issued 
as a White Paper at the beginning of this week. As 
was expected, it adds very little to our stock of 
information concerning the trials. For obvious 
reasons it is undesirable thet publicity should be 
given to the many lessons of military importance | 
which were learnt from the competitions by those 
behind the scenes. There are, however, one or two | 
points in the report which are well worth noting. As | 
we have already pointed out, there is no doubt that | 
the judges in fixing the order of merit relied as much | 
or perhaps more on their general impressions than on 
any system of marks for individual qualities. It is 
significant, however, that the following was the 
relative order assigned to the importance of the 
different requirements :—Speed, including flexibility | 
of speed, climbing, gliding, landing, field of view, 
starting, communication between passenger and 
pilot, and dual control, sound construction through- 
out, interchangeability of parts, and compactness, | 
and convenience of handling. After pointing out | 
that the “specification for a military aeroplane ” 
published by the War-office in December of last 
year calls for qualities which are the attributes of a | 
successful flying machine and which are military 
requirements only in a secondary sense, the report 
states that only one machine—the ill-fated Mersey 
monoplane—of all those entered was, in the opinion 
of the judges, designed with an endeavour to fit it to 
the requirements of actual war. Several of the | 
machines, it is edded, might, with some modification, 
have been made into useful craft for fighting or | 
scouting purposes. It appears, however, that the 
judges did not give weight to any military con- 
siderations except those expressed or implied in the 
original conditions. Had they done so the superiority | 
of Mr. S. F. Cody’s biplane would, they say, have been 
still further brought out. The judges lay stress on the 
fact that all the aeroplanes which passed the tests 
and the others which have been awarded prizes were 
fitted with foreign engines. Four types of British 
engines were entered, but although their promise is | 
hopeful they have not, eccording to the report, as 
yet proved themselves capable of equalling the per- 
formances of the best foreign high-powered engines. 
The importance of encouraging a first-rate British 
aircraft engine industry cannot, it is urged, be over- 
rated, and with this opinion we most cordially agree, 





| report by the following figures : 


| results prove them to have been modestly low. 
| pare them with the figures of the 1910 Report of the 


|of some 


time. The comparison will further take count of all 
the lands affected by the Assuan Reservoir. The 
resulting figures will doubtless be considered riost 
remarkable. 


In 1894, when the question of constructing a reser- 
voir in Egypt was under consideration, the Govern- 
ment of Egypt published the views of the then irriga- 
tion officials on the probable results of the storage 
projects in a report entitled ‘* Perennial Irrigation 
and Flood Protection for Egypt.’ A_ forecast of 
results was therein attempted, giving figures repre- 
senting the estimated ultimate increase of the selling 


|} and rental values of land which might be expected 


to follow the construction of a _ reservoir. The 
*‘increased value of land” and the “increase to 
annual rent,”’ which it was estimated would result 
from the creation of a reservoir designed to meet the 
needs of Middle and Lower Egypt, are given in that 


LE. 
Increase in value of Jand .. .. 23,148,840 
Increase in yearly rental 3,946,000 


The upper figure relates to Middle Egypt lands only ; 
the lower relates to Lower and Middle Egypt. 
£E.1,600,000 being the estimated increase in Lower 
Egypt and £E.2,346,000 the increase in Middle 
Egypt. 

In the report from which these figures are teken 


| the Middle Egypt figures were commented upon as 


Actual 
Com- 


* startling ”’ meaning startlingly high. 


Irrigation Department of Egypt, dealing with Middie 
Egypt figures only and with ectue! results. 


Increase in Rise of 


> > o ° , 
Reference. Sale Value. Rental Value. 








£E. £E. 
Forecast, 1894 Note... ... ... 23,14~,840 2,346,000 
tesults, 1910 Report 32,568,980 2,446,458 


The lower figures, it must be noted, are misleading. 
as they only show the increase in velues over those 
yeer—not stated—efter the velues had 
already been very considerably effected by the 
influence of the reservoir. 

In Tables [. to IV. of this article an attempt 
hes been made to present a true comparison, 
showing. as regards the lands served by the reservoir, 
the whole increase of land values of to-day over those 
of pre-reservoir days, or rather over those of the year 
1899. Tables I. and III. make the comparison of 
land selling values, Tables II. and IV. of land rental 
values. 

As the totalresult, the tables show that the aggre- 
gate selling value of the land embraced in the 
areas affected has increased from £E.191,449,270 to 
£E.487,745,460, that is, by £E.296,296,190, and the 
rental value of the same from £E.16,269,308 to 
£E.37,773,508, thet is, by ££.21,504,200. 


The stored water of the reservoir has been used for 


the benefit of the lands of Middle and Lower Egypt 
and of the Fayum Province, the Gize Province being 
included with Middle Egypt. The arees affecied 
to a greater or less extent are thus distributed : 


Feddans. 
Middle Egypt ... 939,762 
The Fayum 342,000 
East Giza... 45,000 


The Delta 3,399,450 











Total ar: 4,726,212 
The extent to which each of these areas hes been 
affected in value is shown in the tables. For instance. 
Tables I. end I1.—the besin land of Middle Egypt 
which has been ‘‘ converted ’’—that is, provided with 


canals, drains and regulating works to furnish water 
ae 
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all the year round in place of its former single annual 
inundation—has risen in value from £E.25 a feddan 
in 1899 to £E.130 in 1912, while the rental value has 
correspondingly risen from £E.3 to £E.9 a feddan. 
The area of basin thus converted is 405,220 feddans, 
which has, it will be seen from the figures in the tables, 
become five times as valuable as it was in 1899, and 
is now leased at three times its previous rate. 

rhe basin lands of Middle Egypt, which have not 


well as the totals of Middle Egypt obtained from 
Tables I. and IT. 

The summer supply of water to the Fayum is now 
three to four times what it was in 1899, and this 
accounts for the increase of area brought under culti- 
vation and the general rise in land values. 

In East Giza pumping stations now lift water from 
the river in summer for the irrigation of the lands of 
Giza Province on the east of the Nile. This has been 


TABLE I.—Land Selling Values in 1899 and 1912 in Middle Egypt. 


1899, : ) 1912. | 
7 7 - | Increase in 


Middle Egypt. 























Area. poor Amount, Area, ee Amount. yiccpinad 
cmmmmeatcraniiald ie Feddans. | £E. | £E. | Feddans. £5. | £E, | se 
Basin lands converted to perennial... 405,220 25 10,130,500 405,220 130 | 52,678,600 42,548,100 
Basin lands improved, but not converted 228,368 10 2,283,680 228,368 70 | 15,985,760 | 13,702,080 
Porcnnial tracts of 1899 improved ... 306,174 3h 10,716,090 306,174 150 | 45,926,100 | 35,210,010 
Totals, Middle Egypt ~ 939,762 23,130,270 939,762 — | 114,590,460 | 91,460,190 


Nore.—The above areas are taken from the Egyptian Government Irrigation Report of 1910, pages 284, 285, and 286. 
1 feddan 1-038 acres. An Egyptian pound, £E. = 1,4, English pound, #. 


TABLE Il.—Land Rental Values in 1899 and 1912 in Middle Egypt. 


1899, 1912. 
Increase in 
amount. 





Middle Egypt. 


\Rate per| Rate per 


























Area. |feddan, | Amount. Area. Saddam. Amount. 

| Feddans. £E. BE, Feddans. £E. ” £B  £E, 
fain: lands converted to perennial... .| 405,220 3 1,215,660 405,220 | y 3,646,980 2,431 3820 
jasin lands improved, bat not converted) 228,368 14 342,552 228,365 | 5 | 1,141,840 799,258 
Perennial tracts of 1899 improved ... 306,174 | 4 1,224,696 306,174 12 | 3,674,088 2,449,392 
Totals, Middle Egypt. 939,762 2,782,908 | 939,762 , — | 8,462,908 5,680,000 


been converted to a perennial system of irrigation, the cause of the increase in the area brought under 
have had the conditions of the yearly inundation so cultivation and of the rise in land values here also. 
much improved that their value has also increased The whole Delta has been benefited by the cer- 
to a remarkable extent. The improvement is in the tainty of the summer supply, which is a result of the 
quality and quantity of water supplied and in the existence of the reservoir. The precarious summer 
greater certainty of the supply. A plentiful end discharge of the Nile—which fell at Cairo in 1900, 
assured supply of “red ”’ flood weter is what these for instance, as low as 20 million cubic metres a day— 
lands needed to make them rich, and that is now is now steadily maintained throughout the summer 
secured to them as a secondary result of the “‘con- months at about double that figure, and 40 million 
version works.” cubic metres a dey may now be considered the mini- 


TABLE IIl.-—-Land Selling Values in 1899 and 1912 in Middle Eaypt, the Fayum, East 


1899. 1912. I 
- ocrease 
Increase in eas 














The cost of the works constructed from funds out- 
side the ordinary Budget of the Egyptian Govern- 
ment, which have produced—or, at least, largely 
contributed to—these results, is given by the follow- 
ing figures in round numbers :— 


£E. 

Assuan Dam (H.W.L. at R.L. 106) (including 
the talus addition) .... ... ... ... ... ... 2,750,000 
Assiut Barrage and Ibrabimia Canal Heid 880,000 
Basin Conversion Works, Middle Egy} ... 5,205,000 
Delta Barraze Weirs ... 5S néeso a sadns Tad 434,000 
pe ge ee ee 286,000 
Rayyah Abbas and Mansuria Canal ... 134,000 
Fayum Special Works... ... . 408,000 
East Giza Conversion 432,000 
Tiel ©: a a ee ee 


An important detail of the country’s development 
may be mentioned. The area planted with cotton 
has increased since 1899 from 1 million to 1} million 
feddans, and the yield of the crop from 6 millions to 
74 million kantars—a kantar equals 98 lb. Taking 
the price of cotton as £E.3.5 a kantai, the increase 
of 13 million kentars amounts in value to £E.5,250,000. 

The increase of land tax is given in Table ILl. as 
£E.516,807. For Middle Egypt, the Fayum and Giza 
the increase is only £E.170,153, but as these tracts 
include at least 450,000 feddans which have been con- 
verted to perennial irrigation and on which an extra 
tax of 50 piastres—half an Egyptian pound—will 
eventually be imposed—vide page 5 of “ Egypt,” 
No. 2, 1907—and there is a new area of 88,400 feddans 
of taxed land in the Fayum and East Giza, the 
increase on these three tracts should some day reach 
£E.300,000. The land tax figures given in Table III. 
have been obtained from the Egyptian Govesnment 
publication entitled *‘ Annuaire Statistique de l’ Egypte, 
1911,” which gives figures up to the year 1910. Per- 
haps the statistics of 1912 will show a larger increase. 
From this source elso the taxed areas of Lower Egypt 

—Tables Il. and IV.—were obtained. 

This article is concerned only with land values, but 
it may be interesting to note that the ordinary revenue 
of Egypt for the year 1899 was £E.11,200,303 and for 
the year 1910 it was £E.15,965,693. The total rise 
of revenue for the three years immediately succeeding 
the year in which the Assuan Reservoir first came into 
operation was over 3 million pounds, or a rise of 25 
per cent. on the revenue of 1903. 

To sum up, there hes followed upon an expenditure 
of £E.10,529,000 on reservoir and contingent works 
an increase of half a million in the land tax. The land 
of Middle and Lower Egypt and of the Fayum Pro- 





Giza, and the Delta. 


a | Cost of works. 











Tracts affeeted by reservoir. . # es ; land tax to 
Area, —- 3 Amount. Area. — Amount, RUB 19 Works. Cost. 
’ Feddans. £E. £E. Feddans. LE. £E. £E. a £E. £E. 
Middle Egypt, from Table I. 939,702 23,130,270 939,762 114,590,460 91,460,190 ) | Assuan Dam H.W.L. at R.L. 106 and talus .. 2,750 000 
| Assiut Barrage and Canal Head ee 880,000 
The Fayum 260,000 | 2h 6,500,000 342,000 80 27,360,000 20,869,000 | 170,153 | Basin conversion works 5,205,000 
| Delta Barrage weirs 434,000 
East Giza 38,600 | 15 579,000 45 C00 130 5,850,000 5,271 ,0CO py a ees 286,000 
| Rayyah Abbas and Mansuria Canal ... 134,000 
The Delta (Taxed area) 50 161,240,000 |(Taxed area) 1€0 339,915,000 178,705,000 346,654 Fayum Works ie 408,000 
3,224,800 | 1910 East Giza conversion 432,000 
| 3,399,450 
Totals of all lands affeeted 1,463,162 191,449,270 4,726,212 | 487,745,460 296,296,190 516,807 Total... 10,529,000 


NorE.—West Giza is included with Middle Egypt. 


The perennial tracts of Middle Egypt, which were ; mum. The land value of the Delta has, since 1899, | 
already growing sugar cane and other summer crops | consequently doubled on the average over the whole | 
in 1899, have also risen in value in consequence of a | area. It is no easy matter to determine what the 
sure and more plentiful supply of water and more | cultivable area of the Delta was and is, as statements 
perfect drainage. | by those who may be considered authorities differ 

Thus altogether the 939,762 feddans of land in| widely, probably because it is difficult to decide 
Middle Egypt affected by the reservoir have risen in exactly at what stage of development land under re- | 
selling value from £E.23,130,270 to £E.114,590,460 | clamation should be considered reclaimed and cul- 


TABLE IV.—Land Rental Values in 1899 and 1912 in Middle Egypt, the Fayum, East Giza, and the Delta. 


| 1899. 1912. 


Tracts affected by reservoir. | 





Increase in 


amount. 


Rate per Amount 


Rate per 





























| Area. folds. Amount. Area, (cadan. 

"| Feddans, | ££. £K. Feddans, £8. £E. £E. 
Middle Egypt, from Table IT. ... 939,762 - 2,782,908 939,762 8,462,908 5,680,000 
The Fayum 260,000 2 520,000 | — 342,000 5 1,710,000 1,190,000 
. e | ag 
East Giza 38,600 2 77,200 | 45,000 9 405,000 327,800 
The Delta ... (Taxed area) d 12,889,200 \(Taxed area) 8 27,195,600 14,306,400 

3,224,800 1910 
| 3,899,450 
Totals of all lands affected 4,463,162 16,269,308 4,726,212 37,773,508 21,504,200 
about 91 millions—and in rental value from tivable. But the statistics of the Finance Ministry 


LE.2,782,908 to £E.8,462,908—or about 5} miltions. | give the areas on which the land tax has been paid 
1 he Egyptian Government Report of 1910 gives the | .or each year, and these figures are definite and reliable. 
increase of selling value as £E.32,568,980, in place o. | Moreover, taxing of land is itself evidence that the land 
£1.91,460,190 of the foregoing estimate, and the | may be classified as cultivable, as until reclamation 
increase of rental value as £E.2,446,458, in place of has proceeded so far that crops can be raised, speak- | 
£E.5,680,000. ing generally, the land is not taxed. So in the | 

In Tables III. and IV. will be found the figures | accompanying tables the taxed areas of the Delta 
relating to the Fayum, East Giza and the Delta, as | have been made use of for calculating results, 








vince, taken together, has increased in capital value 
from 191} million pounds to 487? millions, and the 
aggregate rent has risen from 16} millions to 37} 
million pounds. 

The severest critics of the Egyptian Government 
confronted with these figures can scarcely have the 
face to accuse it of rapacity in exacting its share of 
the unearned increment which has come to the 
Egyptian landlords. The policy of spending on irriga- 
tion works pursued by the Government of Egypt has 
given in the form of land tax a direct return on the 
expenditure of 103 millions of nearly 5 per cent. up 
to the year 1910, and up to the same year, during the 


| period under survey, the general prosperity of the 


country has produced an increase under other heads 
of the Budget of a further 4} million pounds. The 
Trrigation Service cannot claim that the whole of this 
indirect increase in the revenue is due to its opera- 
tions, but no doubt a large proportion of it is. 

“Cast thy bread upon the waters”’ is advice 
which it is easy to believe may have originated 
in Egypt. Its efficacy as a policy has _ been 
proved by its successful application in the past, 
in the early days of the British occupation, 
whén Egypt was consumed by a financial famine, 
and ‘‘ bread ’’ to cast upon the waters was not to be 
had except by borrowing again from those who held 
the land in bond for previous borrowings spent for 
that which wes not bread. As often as the advice 
has been followed since the first million pounds was 
borrowed in 1885 for irrigation works, so often has 
it been found that the virtue of the advice shows no 
signs of exhaustion. 
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ENGINEERING AND MACHINERY EXHIBITION 
AT OLYMPIA. 
No. TV.* 

ONE of the most ingenious appliances in the Exhibi- 

tion was the Russell automatic magazine screw-driver 

—an attachment to an ordinary sensitive drilling 
machine for driving screws into wood without handling 
them ;} or it may be applied to a flexible shaft. The 
apparatus includes a magazine for the screws, a 
hopper to feed them down to the screw-driver, which 
is driven by a spring clutch on the drill shank. The 
operator pulls down the feed lever and the screw is 
driven home. As one screw is being driven another 
screw is fed down to take its place in the delivery 
nozzle. The device is made by Russell Brothers, 
Redditch. 

Charles Taylor (Birmingham), Limited, amongst 
other machines, showed a new rotary cutting-off 
machine for bars and tubes up to 3in. and 4in. dia- 
meter. As will be seen from our illustration, Fig. 48, 
the machine could scarcely be more simple either in 
construction or to operate. 


and its moving and gripping. The headstock is a 
substantial iron casting forming the body of the 
machine, with massive split bearings in which runs a 
hollow east iron spindle carrying the cutter head. 
The latter is firmly attached to the spindle. Two 
eutter slides are worked by a hand lever which 
feeds the cutters in by means of tension chains 
passing through the spindle, the cutters being kept 





| 
| 
| 
| 














Fig. 48—TAYLOR’S CUTTING-OFF MACHINE 


up to their work by an automatic balancing device. | 
The tension chains are enclosed in a steel liner running 
the whole length of the spindle for protection. The 
spindle is driven by a balanced cast iron pulley | 
l6in. diameter and a 3in. belt. The cutters are of | 
plain oblong section, are rigidly supported throughout 
their length, and are so placed as to have ample 
clearance at all points, and require grinding on one 
face only. The lower lever stop with its spring 
plunger is set to act in such a manner that the spring 
is compressed as the stock is finally parted, thus 
serving to retard the advance of the cutters at the 
last moment, and ensure the end of the stock being left 
clean. The headstock stands on a cast iron pan | 
having a drain and sump for collecting the suds, which | 
are forced on to the cutters by means of a pump | 
attached to the rear of the headstock and driven by | 
a Zin. round belt from the machine spindle. The 
whole machine stands on a substantial box pattern 
cast iron base. The stock is held in a self-centring 
vice in front of the cutters. This vice has hardened 
steel jaws, and is capable of dealing with a large 
variety of sections within the capacity of the machine. 
Provision is made to support the length of the stock 
projecting from the vice by means of an adjustable 
roller support which facilitates feeding through the 
vice. The stop is fixed at the rear end of the spindle 
and is operated by means of a small foot lever as the 
stock is fed forward. A countershaft is supplied 
with the mechine, and is arranged to allow of the 
speed being changed while cutting is actually in 


progress. This countershaft has two or three speeds. 
This machine, we are informed, has shown itself | 


capable of cutting 110 pieces off 3in. bars in two hours. 
Two kinds of water softening apparatus were shown 








~ * No. IL. appeared October 25th. 





The cutter revolves | 
round the bar, which is held stationary in a vice, | 
thus obviating the employment of a revolving stock | 


| also prominent features of this stand. 


| well-known 


by Mr. William Boby, London-wall, E.C. The 
Simplex softener uses the customary reagents, 
“eream’”’ of lime and soda, which is distributed 


simply and automatically in the correct proportion 
to the water being treated. With this object in 
view, two vessels are provided into which the chemical 
solution and the water respectively are definitely 
measured. <A feature of the mixing and measuring 
mechanism is the absence of valves and floats, these 
being replaced by tipping devices. An improved 
form of chemical scoop in which the amount of its 
contents can be easily varied according to circum- 
stances, without necessitating the changing of the 
strength of the solution, is provided. This is shown 





Highest level of Solution. 
; 














owest leve/ 
of Solution . 
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Fig. 49-SCOOP FOR BOBY’S WATER SOFTENER 


|in the sectional- drawing herewith—Fig. 49. It 
| will be observed that the variation of the contents 


is effected by simply screwing the overflow tube 
upwards or downwards. The other softening appa- 
ratus uses reagents in the form of dry powder. 

George Kent, Limited, London, exhibited their 
‘Tiltometer,”’ described in THE ENGINEER on March 
29th. This is an automatic chemical injector designed 


| to supply in correct proportions reagents to water, 


The Venturi meter and recorders were 
Arthur Ross, 
London, showed their 
steam boilers. These 


sewage, &c. 


Hotehkiss and Co., Limited, 
eireulator for 


to-metal friction clutches for transmitting from 
5 to 60 horse-power. The Patent File and ‘'oo| 
Company, Limited, London, had a working exhihiion 
showing the method of grinding and re-sharpening 
the Dreadnought files. The Crown Works, Cho!ins- 
ford, had a varied exhibit, comprising magyetic 
chucks, surface plates, setting out table and gauge 
sets. Hindle, Maitland and Co., Manchester, showed an 
electric press, the principles of which have alroidy 
been described in THE ENGINEER. The Carborwiic ii) 
Company, Limited, London, was represented by «}:ra- 
sive materials, grinding machines, &c. The Glacier 
Anti-Friction Metal Company, Limited, was we| 
represented by its specialities, a feature of which 
is die cast bearings. Béving and Co., Limiied, 
Old Broad-street, London, showed water turbi..es, 
turbo pumping sets and couplings. W. H. Bailey 
and Co., Limited, Manchester, made ‘a special <cis- 
play of their well-known Davidson boiler feed pun)s 
and Késter* air compressors; one belt-driven t\.o- 
stage compressor is capable of compressing 330 ciihic 
feet of free air per minute to a pressure of 150 |), 
per square inch, another feature of the stand was 
Thurston’s recording oil tester. The small too] 
department of the Birmingham Small Arms Compaii, 
Limited, was represented by a collection of high-spe « 
drills, reamers, milling cutters, &c. Hulse and (\. 
Limited, Manchester, owing to pressure of work, were 
unable to exhibit machine tools, and were represent ec 
by a group of photographs, prominent among which 
was an illustration of a large pit planer recently erect 
The Britannia Foundry Company, Coventry, and tic 
Adjustable Moulding Machine Company, Coventry, 
had a joint stand showing chiefly moulding machinery 
and foundry plant; and Siebe, Gorman and (v., 
London, gave practical demonstrations under water 
and in poisonous fumes of diving appliances and 
mines rescue apparatus designed on the Fleuss 
principle. 

One of the features of the stand of Messrs. (. 
Redman and Sons, Halifax, was an 8ft. by 3ft. planing 
machine of the most recent design—Fig. 50. This 
tool has a bed reaching down to the floor, and con- 
taining all the gears, which are of steel and of extra 
strength. It is fitted with the Lancashire Dynamo 
Company’s system of driving by means of reversible 
direct-connected motor, no belting being used, and 
variable cutting speeds up to 80ft. per minute and 
return speeds up to 200ft. per minute are provided 
for. The machine is fitted with two tool boxes on 
the cross slide and one tool box on the near standard. 
The cross slide tool boxes have reversible varieble 
feeds and either tool box can be disconnected from 
the feed motion at will. The side tool box has a 
reversible self-acting vertical feed and a hand operated 
horizontal feed. The tool boxes have a double 
wedge adjustment to take up wear. The lifting 
screws for raising the cross slide are supported on 
ball bearings, and the lifting and lowering motion is 
operated by conveniently placed hand wheel, and 
does not necessitate the workman climbing on to the 
machine. 

D. and J. Tullis, Limited, Clydebank, exhibited two 

















Fig. 50—REOMAN'S PLANER WITH ELECTRIC DRIVE 


appliances automatically circulate the hottest water | 
to the coolest part of the boiler, and are effective in | 
removing mud, oil, and other impurities. The Hudson | 
Economiser Company, Bishopsgate, London, showed | 
working models of an open type and an enclosed 
chimney type of water cooling tower, made under | 
Brown's patent. In these the water overflows | 
from the troughs and drips on to the staggered wooden | 


| 
strips. Three of these strips form a hurdle and can | 


| be instantly removed independently of the others. | 


The Leeds Meter Company, Limited, Leeds, showed 
the Clemesha-Smith recorder for measuring the total | 
consumption and rate of flow of water. The Saver | 
Clutch Company, Limited, Manchester, showed metal- | 


of their latest designs in drilling machines, one being a 
high-speed radial drilling and tapping machine up 
to 3ft. 6in. radius and the other a high-speed sensitive 
radial drilling machine. In the former the drive is 
from a single pulley on the line shaft to a pulley 
running at a constant speed. The power is transmitted 
through gears which provide eight changes of spindle 
speeds, which can be readily changed. All the gears 
are of steel, case-hardened, and run continually in 
oil. The self-acting feeds may be instantaneously 
changed whilst the spindle is in motion. A slow hand 
feed by worm and worm wheel, also sensitive feed 
by cross handle is provided. The standard is of 
strong cylindrical section, rigidly bolted at right 
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anles to the bed. The arm is of exceptionally strong 
box section, carefully fitted to the standard and pro- 
vided with a ball bearing upon which it revolves 
frecly ; it ean be readily locked in any position. The 
saddle is arranged to travel on a narrow guide, and 
js adjusted for wear by means of a teper strip. It 
can be rapidly adjusted along the arm—a distance of 
oft. Gin. —by means of @ hand wheel. 

i: and S. Massey, Limited, Manchester, showed a 
JQ owt. motor-driven friction drop stamp similar in 
iple to that recently described in THE ENGINEER, 
,eumatie power hammer, and a 5cwt. steam or 
cor pressed eir hammer with this firm’s patented ex- 
pan-ion gear, which is also familiar to our readers. 
s:. George’s Engineering Malleable Iron and Steel 

Works, Derby, were represented by cold sawing 
mechines and their saw sharpening machine. An 
interesting feature was the exhibit of circular saws for 
sawing armour plates. 

.ssrs. Wadkin and Co., Leicester, hed a very 
extensive display of woodworking machines, includ- 
ing their well-known mechanical woodworker, which 
is specially suited to patternmaking. They also 
exhibited band sews, belt sanders, morticing, boring, 
and sawing machines, moulding machines, &c. 

Tc Locomotive Superheeter Corporation, Limited, 
Manchester, showed several appliances of particular 
attraction to railwey engineers. They include the 
Robinson locomotive smoke tube superheater, the 
Robinson draught retarder, and the pressure release 
valve by the same inventor,who is the chief mechanical 
engineer to the Great Central Railway Company. 
The superheater has, we are informed, been fitted on 
locomotives belonging to the Caledonian, North- 
Eastern, Great Central, South-Eastern and Chatham 
Railway Compenies, as well as to those belonging to 
foreign countries. The Robinson dreught retarder 
comprises a number of small steam nozzles disposed 
in the smoke-box, one nozzle extending a short dis- 
tance into the smoke-box end of each large superheater 
smoke tube. The nozzles are connected to the pipe 
which supplies steem to the blower, so that when the 
latter is in use the jet of steam delivered from each 
nozzle is celeulated to be just enough to neutralise 
the forward draught induced by the blower. It is 
claimed that this system of nozzles will obviate the 
necessity of fitting any form of mechanical damper 
inside the smoke-box, and that the loss of superheat 
when the engine is standing or running with the steam 
shut off is minimised. The pressure release valve 
shown on the same stand is designed to avoid the 
objectionable knocking set up at the crosshead pins 
and the small and large connecting-rod bearings of 
locomotives fitted with non-collapsible piston valves 
when running without steam, and also for relieving 
compression or pressure set up by priming between 
the piston and the cylinder cover when running under 
steam. 

The variative transmission of power by means of 
hydraulics was well exemplified on the stand of Com- 
payne Limited, Westminster. In this apparatus the 
Hele-Shaw pump supplies the necessary pressure. 
This pump, as many of our readers are aware, is of 
the rotary, plunger, type, positive in action, reversible, 
and of variable capacity. It can be rotated at high 
speeds and has a high efficiency. The essential feature 
of the pump is an invention which consists in the 
combination of an inner case revolving freely on ball 
or roller bearings with a central cylindrical valve. 
This invention enables the pump, while working at a 
high speed, to give immediately hydraulic pressures 
up to 2000 1b. per square inch. 

The Westinghouse Brake Company, London, showed 
driving chains with rocker joints in which the one 
part called the seat pin presents a plane surface to the 
second part called the rocker pin, the latter rocking 
or rolling on this plane as the chain passes on or off 
the wheels. This firm also showed a cross vertical 
enclosed crude oil engine of the so-called semi-Diesel 
type. The special feature of this engine appears to 
be the admission of an additional charge of heated 
compressed air to the combustion chamber after the 
fuel has been ignited to render the combustion com- 
plete and ensure economy in operation. The engine 
Is started by means of a blow lamp, which heats an 
Iron bulb serewed into the combustion chamber. 

The application of the vacuum cleaner to industrial 
purposes was shown very adequately on the stand of the 
British Vacuum Cleaner Company, Limited, Parson’s 
Green-lene, London. A pump was exhibited which has 
been specially designed for operating in conjunction 
with apparatus for cleening out boiler flues. Inter- 
posed between the pump and the dust shovels— 
which are fitted at the end of the hose, and into whose 
orifices the flue dust is sucked—is a vacuum filter. 
This filter is fixed conveniently near the pump but 
outside the boiler house. Leading from these filters 
run dust mains to the fixed standard points, which are 
Situated conveniently near the manhole doors to the 
boiler, economiser, and chimney flues. To these 

po'nts, when it is desired to clean out the flues, or 
clean down the economiser tubes, are attached flexible 
Plpes with special shovel nozzles. The men enter the 
flues and economiser space with these pipes and nozzles 
and proceed to atteck the flue dust, which enters the 
Clvaning nozzle, end thence is conveyed through the 
fl ) ible pipes and dust mains to the filter, where the 
Cust 1s extracted from the air and coiiected, the 
Ccensed air passing out eway through the vacuum 


pre 
a) 


combined vacuum cleaning and air pressure scrubbing 
and disiniecting machine for railway carriages, &c. 

The firm of Hans Renold, Limited, Manchester, 
showed steel driving chains, wheels and clutches for 
the transmission of power. One exhibit wes that for 
a 145 horse-power drive with a speed reduction of 
480 to 85 revolutions per minute and a chain speed of 
1200ft. per minute. Another exhibit was the Renold 
coil friction clutch. A _ sectional drawing of this 
simple clutch is given in Fig. 51 herewith. The bush 
B! is a force fit in the body A' and together they form 
the driving member and are secured to the shaft by 
means of two set screws set at an angle of 120 deg. 
The bush forms the bearing on which the chain wheel 
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Fig. SI—-RENOLD FRICTICN CLUTCH 


S P revolves, while the body serves as a means of 
support for the engaging finger C!' and for the abut- 
ment adjusting screw D'. The chain wheel § P, 
which has an extended boss B, is held in position on the 
bush lengthwise by the collar F and the set screw G. 
Encircling the extended boss of the wheel is a spring 
coil H. This spring coil is provided at one end with 
an ebutment lug A and at the other with a wedge- 
shaped engagement lug C. The engagement finger 
C' is pivoted in the body and has a corresponding 
wedge-shaped engagement at one end and a moulded 
end to ride on the bobbin J at the other. The bobbin 
is made of cast iron and provided with means of 
lubrication. The finger is balanced so that there is 
no. tendency for it to engage on account of centrifugal 
force or remain in engegement after the bobbin has 
been withdrawn. There is also additional metal 
placed in the body of the clutch on the opposite side, 
so that the weight of the finger is counterbalanced. 
To engage the clutch the bobbin is pushed in 
towards the body of the clutch, causing the finger to 
ride up on the inclined periphery of the bobbin. 
This depresses the wedge-shaped end, thereby 
engaging the lug of the coil and tightening the coil 
on the boss of the wheel, causing it to become an 
integral part of the clutch. The greatest diameter 
of the bobbin is at point X. Starting from this 
point the bobbin is made with a backward taper so 
that after the finger rides over the point X there is no 
tendency for the bobbin to slide back and thus throw 
the clutch out of action. For the same reason no 
endwise force is required to keep it in action. 
Messrs. André Citroén and Co., London, had a 
very imposing exhibit, the centre of the stand being 
occupied by a large ring-shaped spur wheel 16ft. 
diameter, made of wood, and cut on the face with 
double herringbone teeth 5in. pitch and 20in. wide. 
The purpose was to show that Citroén gears can be made 
in large sizes. Another very attractive feature was a 


set of three rolling mill pinions, illustrated in Fig. 53, | 
each of which weighs 3 tons. These pinions are made 
of forged steel and have fifteen double herringbone 
teeth 5}in. pitch and 31}in. wide on the face. These 
pinions have been made for the Aciéries d’ Homécourt. 
Fig. 52 is an interesting reproduction of a photo- 
graph showing the machine in the act of cutting the 
teeth of one of these pinions. The machine was elec- | 
trically. driven, and it will be observed from the 
base plate that it has a very large capacity. | 
In Fig. 54.is shown a set of Citroén bevel gears 





np into the open. The same firm also exhibits a 





which were exhibited in motion running quite noise- 








lessly and sweetly without any kind of lubrication. 
The wheels are of equal size with forty-two teeth 
each, 2?in. pitch and 8in. face. -They were driven 
by an electric motor and spur gearing to reduce the 
speed from 650 to 150 revolutions per minute. Still 
a further noteworthy exhibit remains to be mentioned. 
This was a set of double reduction gearing consisting of 
spur and bevel gears contained in a box. This 
gearing served the purpose of a working model, and 
could be turned by hand easily even from the driven 





Fig. 53-CITROEN PINIONS 


side, although the reduction is 60 to 1. ~The second 
motion spur pinion in this case had only four teeth. 
In addition to the exhibitors of driving chains 
already mentioned, the Coventry Chain Company, 
Limited, showed its specialities, which include chains 
of the noiseless roller and block varieties and a shock 
absorbing wheel. A chain-driven speed reduction 
box with a reduction of 32 to 1 was exhibited in motion 
running quite noiselessly. Brampton Brothers, 
Limited, Birmingham, had on view three types of 
silent chains in various pitches and widths, suitable 

















Fig. 54—CITROEN BEVEL WHEELS 


for high-speed drives up to 150 horse-power. Ball 
bearings now play such a prominent part in reducing 
the friction of high-speed revolution machinery that 
it is not surprising to find the ranks of makers of these 
devices increasing. The Skefko Ball Bearing Com- 
pany, Limited, Luton, had a prominent exhibit in 
the gallery to demonstrate the self-alignment prin- 
ciples on which the double row of balls act. A short 


oe 
are 


Fig. 52—CITROEN PINIONS BEING CUT 


length of 1}in. shafting badly deflected was shown run- 
ning freely in two Skefko plummer blocks. . ~*~ 
Broom and Wade, Limited, High Wycombe, 
exhibited a wide range of air compressors built with 
mechanically operated inlet valves on a principle 
which is already familiar to our readers. The largest 
was a four-cylinder beft-driven machine. The dimen- 
sions of the cylinders are 10in. diameter by 12in. 
stroke. This machine has a capacity of 700 eubic 
feet of free air per minute compressed to a 100 Ib. 
per square inch,. water-cooled cylinders and valve 
chambers, two suction and four delivery valves to 
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each cylinder, forced ‘lubrication and a 
between each cylinder. It has been built for an iron 
mine in Norway. Another machine worthy of 
mention is a four-cylinder direct-driven compressor 
of 38 cubic feet capacity. The cylinders are at 
right angles, air cooled and the power is supplied by 
a 6 horse-power motor. Lubrication is provided by 
a gear pump with three wheels and a by-pass. 

Never has there been got together under oneJroof 
a more representative collection of exhibits in con- 


bearing | 


diametral pitch. 


up to 28in. diameter of 5 
embodied a new 


Another machine in which is 


| feature is a universal radial drilling machine—shown in 


Fig. 56. This machine without the  swivelling 
saddle shown has met with success for work which is 
too bulky or heavy to be done economically on the 
ordinary stationary machines in use. 
has hand and self-acting feed and quick return. It 
can be set to any required angle either horizontal or 
vertical and the swivel mOtions are graduated. 


There are four tool positions in the tool slide, giving 
four end cuts and four independently operated cross 
slides, one to each spindle. The tapping and screw. 
ing spindle can be applied either in the third or fourth 
position, or, if necessary, the machine may be ({itted 
with two tapping and screwing spindles, one in the 
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Fig. 55—RHENANIA GEAR HOBBER 


nection with the use of acetylene for cutting and 


welding metals. The exhibitors included the Acety- 


lene. Illuminating Company, Limited, South 
Lambeth - road, London; A. Warden and Co., 
City-road, London; the Acetylene Corporation, 


Limited, Westminster ; the British Oxygen Company, 


Limited, Westminster; Carbic Limited, Cannon- 
street, London; Sirius Autogenous Works Com- 
pany, Stratford, E.; Thorn and Hoddle Acetylene 


Company, Westminster; and the Oxygenite Syndi- 
cate, Limited, Victoria-street, Westminster. Most of 
these firms’ exhibits are already familiar, but excep- 
tion to this remark may be taken in connection with 
an apparatus shown by the Acetylene Corporation. 
This is called a steam acetylene generator, in which 
the necessary moisture to evolve the gas from the 
carbide is supplied by steam. It is claimed that with 
the introduction of steam an infinitesimal amount of 
moisture can be admitted, and that the vapour is 
converted into gas instantly, while the control is per- 
fect. The apparatus would seem to be specially 
suitable for use on shipboard where steam is available. 
The Oxygenite Syndicate showed its process for the 
production of oxygen. This process does away with 
the necessity of storing oxygen in steel cylinders, as 
the gas is stored ina powder, called Oxygenite, from 
which it is released by the slow combustion of the 
powder in the generator. Oxygenite is claimed to be 
non-explosive, non-percussive, and not affected by 
water, while it can be stored indefinitely. 

The stand of C. W. Burton, Griffiths and Co., 
London, contained so much material that is of interest 
to the manufacturing engineer that he might have spent 
upon it more time than he was able to give to the entire 
Exhibition. There were grinding machines for almost 
every conceivable class of work, automatic machines 
for turning and bar work, lathes, vertical turning 
and boring machines, milling, drilling and tapping 
machines, and broaching machines. We dealt very 
fully with the Victor automatic turret machine for 
chuck work in our supplement on October 18th, and we 
propose now to deal with one or two other tools 
which possess features of merit. Fig. 55 represents 
the Rhenania gear generator. This machine is driven 
by a single pulley at a constant speed, and the base 
and upright are cast in one piece to ensure rigidity. 
The swivel slide and the cutter saddle are cast in one 
piece with the main cutter arbor bearing, and the 
cutter saddle is counter-balanced by a weight within 
the column. A special feature of the machines is 
that the worm actuating the fable can be adjusted 
laterally, and in the direction of its axis. It can also 
be disengaged and the table revolved by hand, this 
being a useful feature in order to test a gear for 
truth. No chains or sprocket wheels are used. 
The machine exhibited has a capacity for gears 


arm can be adjusted in or out by a rack and pinion 
motion, and with the column can be turned in a com- 
plete circle and quickly clamped in the desired position. 
It is counterbalanced by a weight in the column fot 
ease in raising or lowering by the rack and pinion 
motion. The carriage base has ways for adjusting 
the position of the column upon it by means of rack 
and pinion motion, is mounted upon four wheels 
for transporting to the work and is supported upon 
four adjustable jack screws when in use. The drive 
is from an electric motor and three-step cone pulley. 
The addition of the swivelling saddle should make 
this tool of. much greater utility for large marine 
engine work, structural engineering, &c. 


The spindle third position and the other in the fourth. The time 
consumed in drawing tools away from the work, 
feeding the stock, indexing the spindle cylinder and 

The moving the tool forward again ready to cut, wi are 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Fig. 56—UNIVERSAL DRILLING MACHINE 
informed, in no case exceeds three seconds. The 


machine will take bars up to lin. in diameter. 

An exhibit which attracted considerable attention 
was that of the Southey oil-gas producer shown on 
Messrs. Siebe, Gorman’s stand. The makers, Pro- 
ducers British Rights, Limited, Bucklersbury, Lon- 
don, claim that this apparatus is neither a carburetter 
nor @ vaporiser as usually understood, but is a pro- 
ducer of fixed gas containing only a small percentage 
of vapour. It was shown in operation in conjunc- 
tion with a 25 horse-power Commer car engine, and 
appeared to perform the duties claimed for it satis- 
factorily. The eccompanying illustrations — Figs. 
57, 58—give a good idea of the producer, which 

















Fig. 57—SOUTHEY OIL GAS PRODUCER ON MOTOR CAR 


The ‘Lester’ four-spindle automatic machine, 
also shown by C. W. Burton, Griffiths and Co., is a 
new tool, that exhibited being the first of its type. 
It is an improvement on the “ Lester ”’ three-spindle 
automatic. The machine is of the single pulley 


drive type, the pulley running at a constant speed. | 


There are four spindles carrying the bar stock. The 
collets have no end movement, so as to ensure accurate 


feed of the stock. The rods can either be fed collec- | 


tively, the four rods at once, or independently. 


can be applied to existing petrol engines without 
alteration beyond that involved in making the nece+ 
sary pipe connections. It consists of the producer 
and an oil pump driven from the magneto shaft ii: 
any convenient manner. ‘The first turn of the startin 
handle brings the pump into action and forces 

spray of paraffin through the jet. The fine! 
divided particles of oil are ignited by means of th 
sparking plug shown in the dome. The suctio: 
from the engine allows sufficient air to pass in et th 
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air ports——not shown—to support partial combustion 
of « portion of the fuel, which continues to burn so 
lon: as the engine is running. The heat generated 
‘he flame vaporises a further portion of the sprayed 


by : : 

fuec!, which, being drawn from the zone of combustion 
about tho edge of the baffle, becomes gasified, and, 
after admixture with the requisite amount of air, 
aces through the induction pipe to the engine. 
Oniv a small proportion of the oil spray is gasified and 


burned, and the excess falls to the bottom of the 








be found. A 10 horse-power motor was to be seen 
driving the Asquith vertical drill—shown in Fig. 59. 
This motor develops its full output at any speed 
between 300 and 900 revolutions, and was operated by 
one of the firm’s non-reversible control pillars. A 
5 horse-power variable speed motor was shown driving 
a high speed girder radial drill, this motor deve- 
loping its full output at any speed between 450 and 
900 revolutions per minute. At one time wide 
speed variations were accompanied by sparking at 
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Fig. 58-SOUTHEY OIL GAS PRODUCER 


float chamber, whence it is continuously circulated 
by the pump to the spray, the amount consumed 
being replaced automaticelly by the float feed. The 
principle involved is novel so far as motor car practice 
is concerned, the fuel itself being made to generate 
the heat required for gasification. In this respect 
the action resembles the method employed in suction 
gas producers. 

The firm of Schuchardt and Schutte, Victoria- 
street, Westminster, had a very extensive display 
of machine tools and accessories, including the well- 
known ‘‘ Acme” automatics, the ‘“‘ New Britain ”’ 
multiple spindle automatic chucking machine, in 
which the only operation which the machine does not 
perform itself are the chucking and removal of the 
work, Libby turret lathes for heavy bar and chuck 
work, high-speed all-gear lathes, ring turret lathes, 
gear hobbing machines, worm milling machines, and 
the Landis screwing mechine. In the last-named 
machine the chief feature is the chasers, the shape of 
which enables them to be ground when dull without 
its being necessary either to soften, re-cut, anneal, or 
re-harden them. Owing to their length, 4in. overall, 
the life of the chaser is claimed to be an exceptionally 
long one. The chasers ere supported close to their 
cutting edges and are carried in such a manner as to 
prevent any canting or bell-mouthed effect in the die. 
The clamp engages the upper side of the dovetail on 
the back of the chaser and draws it down to a solid 
seat. The chasers are adjusted in the holders by 
ineans of adjusting screws. The die consists of four 
chasers that are tangentially inclined to the work to 
agree with the pitch of the thread. The head is 
graduated both right and left-hand for all sizes within 
the range of the machine. The lever is not depended 
upon to hold the die closed, nor does it carry any of 
the cutting stresses. 

Visitors to the Exhibition had an excellent oppor- 
tunity of studying the advantazes attending the electric 
driving of machine tools. With few exceptions, electric 
motors provided the motive power, and, as all who have 
had experience in this direction are aware, it is diffi- 
cuit to find a machine more suitable for the purpose. 
There is not the least doubt that this comparatively 
new method of driving will eventually considerably 
simplify the design of many forms of machine tools, 
since the continuous current motor in its present 
stage of evolution is capeble of a very wide speed 
variation, and in some cases the mechanical speed 
change gears might be dispensed with. This, of 
course, applies to machines fitted with individual 
motors. We are aware that certain firms have recog- 
nised this, but there is still much room for progress 
in this direction. 

On the stand of William Asquith, of Halifax, there 
Were some excellent examples of variable speed motors, 
built by the firm of Vickers, Limited, of Sheffield. 
Among others, there was a 10 horse-power variable 
speed motor driving a 5ft. radial drill, this machine 
developing its full output at a speed between 300 and 
900 revolutions per minute. It was operated by one 
ot Vickers patented reversing type control pillars. 
ry ere was also a 74 horse-power constant speed motor 
driving a 4ft. 2in. radial drill. This machine was running 


the higher speeds owing to the weakening of the field, 





driving of machine tools, great care should be exercised 
with regard to the selection of a thoroughly reliable 
form of controller. It is to be remembered that the 
ordinary machine tool operator has little knowledge 
of electrical work, and it is therefore important that 
the control gear should be so designed that no matter 
how carelessly a man may handle it no damage can 
result. The control pillars used in connection with 
the above-mentioned motors, and which were made 
by Vickers, Limited, are excellent examples of what 
a workshop controller should be, and they may be 





| described as perfectly fool-proof. 
| the general appearance of one of these pillars can be 
| gathered from the illustration, Fig. 59. 
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Fig. G0O—CONNECTIONS OF VICKERS CONTRO: PILLAR 
A good idea of 


Control 


but by employing interpoles all troubles of this kind | pillars of this type contain all the necessary apparatus 


have now been overcome. There was also another 


| for starting, regulating the speed and for protecting 


5 horse-power motor driving a verticel boring mill, } the motor against overload and interruptions of the 


this developing its full output at any speed between | supply. 
This was | case, the gear consisting of a double pole overload and 
| no-voltage circuit breaker, a drum type starter,. 
' shunt regulators for varying the speed, the armature 


375 and 1125 revolutions per minute. 
operated by a non-reversing control pillar. The 10 
horse-power motors were of Vickers ““F”’ type, and 


All the necessary gear is placed inside the 

















Fig. 59-VICKERS MOTOR AND CONTROLLER ON A DRILLING MACHINE 


were built at the firm’s Sheffield works. Motors of this 


kind are similar to those used in connection with Vickers | 
reversing gear for planing machines and other recipro- | ) ! 
The remainder of the motors | possibly our electrical readers will be able to obtain a 


cating machine tools. 


| and shunt resistances, and double pole switch fuses. 


There is no space to describe this type of control 
pillar in great detail on the present occasion, but 


#t 1000 revolutions per minute, and was controlled by | were built at the Birmingham works—the Electric | fair idea of the general principle from the diagram of 


® starter of the face plate type. 
had also a stand of its own, and here again 
Sone interesting examples of electric driving were to 


The same firm | 





and Ordnance Accessories Company, Limited. These 
motors were of the standard industrial type. 


When considering the question of the electrical ' is depressed, and it is held down until the controller 


connections, Fig. 60. To start the motor, the press 
button which is situated on the top of the controller 
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handle is in the running position... Should the button 
be released before this position is reached, the circuit 
breaker opens, but after this point and when return- 
ing the handle to the off position the button need not 
be touched. Further movement of the handle after 
reaching the running position inserts resistance in 
the shunt circuit and speeds up the motor. Any 
attempt to open the doors while the motor is running 
releases the circuit breaker and stops the motor. An 
emergency press button, as indicated on the diagram, 
is provided for stopping the motor when the handle 
of the controller is in any position. This push 
button releases the no-voltage coil device and then 
operates the circuit breaker, so that should the latter 
tend to stick it is forced open. The circuit breaker 
breaks both poles of the circuit. It is fitted with 
both overload and no voltage releases, and is so inter- 
locked with the main barrel that when it is opened 
the starting barrel has to be brought to the off position 
before the motor can be restarted. Pillars of this 
type can be fitted with a reversing switch, as indicated 
on the diagram, and this is operated by a separate 
lever. The reversing barrel is interlocked with the 
starting barrel so that the connections can only be 
changed when the starting handle is in the off position. 
A magnetic blow-out coil serves to extinguish the 
ares. The contact fingers can be renewed at low cost. 

The foregoing description, though somewhat in- 
adequate, suffices to show that the controller is quite 
fool-proof and indicates that it is all that a controller 
for workshop use should be. 

Electric motors made by various firms were to 
be found driving all kinds of machine tools, and many 
were supplied by the British Thomson-Houston 
Company. In fact, no less than eighty-five motors 
and control panels came from this firm’s works at 
Rugby. The machines and controllers, we are told, 
were taken from stock, and no attempt was made to put 
forward anything out of the ordinary. Most of the 
machines were of the shunt-wound type, and ran at 
constantspeed. The firm, however, is very much alive to 
the future which the variable speed motor has before 
it for machine tool driving, and a' great deal has been 
done in this direction. But whilst machine tool 
makers continue to provide their machines with all 
the gear for changing the speed by mechanical means, 
electrical firms are hindered somewhat in showing 
what they can do in this direction. Still, the fact 
remains that the British Thomson-Houston Company 
has built many variable speed motors for this class 
of work, and they have given every satisfaction. 

We are told that to meet special conditions where 
the duty of the motor is particularly severe, the 
firm has adopted the practice of using a compensating 
winding on the faces of the poles, as is employed with | 
continuous-current turbo-generators and single-phase | 
motors as used on railways. By using a winding | 
of this description a very wide speed variation becomes | 
practicable. A large number of the British Thomson- | 
Houston Company’s silent ‘‘ Fabroil’’ pinions were | 
in use in connection with the motor drives. These | 
pinions, as our readers are probably aware, are claimed | 
to be self-lubricating and impervious to oil or water | 
and are not affected by rats and other vermin. | 
Although we cannot find space to deal further 
with this important subject of electric driving 
we hope our readers will find this short account 
of interest. We give below the names of the firms 
which were driving their machines with British 
Thomson-Houston Company’s motors :—Alldays and 
Onions, Archdale and Co., Bailey and Co., Colchester | 
Lathe Company, Consolidated Pneumatic Tool Com- | 
pany, Darling and Sellers, Limited, Hoffman Manv- | 
facturing Company, Smith and Coventry, H. W. 
Ward and Co., Holbrook and Sons, 8. N. Brayshaw, 
H. Rossel and Co., Humpage, Thompson and Hardy, 
Burton, Griffiths and Co., the Judson-Jackson Com- 
pany,Harper, Sons and Bean, Coventry Chain Company, 
Denham Engineering Company, Frederick Pollard and 
Co., Limited, Cambridge Scientific Instrument Com- 
pany, Wadkin and Co., J. W. Barnes, A. Herbert, 
Limited, Parkinson and Sons, Schuchardt and Schutte, 
Dickinson Machine Tool Company, Redman and Son, 
Timbrell and Wright, Jones, Pollard and Shipman, 
Limited, Charles Churchill and Co., Osborne and Co., 
G. Richards and Co., G. H. Alexander, Theodore 
Butler, Limited, E. G. Wrigley and Co., Armfield 
and Co., Mayer and Schmidt, the Carborundum Com- 
pany, Limited, Broom and Wade, Limited, the Torme 
Manufacturing Company, and the United Machine 
Tool Works. 

We should not omit to mention that motors built 
by Crompton and Co. and the Lancashire Dynamo 
and Motor Company were also in evidence. 

Apart from the motors for driving machine tools 
there were few exhibits of an electrical character. As 
usual, however, the firm of Robert Paul was showing 
a good display of pyrometers and other temperature 
measuring apparatus. Outfits were shown suitable 
for all ranges of temperature, for portable use, and for 
permanent installations. Thermo-couples, both of 
base metal and platinum, and suitable for hardening, 
case-hardening, and annealing furnaces, &c., were in 
evidence. The Rhodio thermo-couples were of par- 
ticular interest, for with couples of this kind the use 
of pure platinum is unnecessary and very accurate 
results are said to be secured. Indicators used with 





these thermo-couples have their moving coils mounted 
on a single pivot, and the latter is fixed at the centre 
of gravity of the moving ;ystem. 








This system is 





claimed not only to enable an extremely robust 
instrument to be produced, but also to promote 
sensitive working. An exhibit of interest in con- 
nection with resistance pyrometers was the Harris 
patented indicator, consisting of a differential gal- 
vanometer having electrical control. A small current 
obtained from an accumulator, or from the supply 
mains, works the instrument, and the deflection of the 
pointer indicates the temperature. This, it is claimed, 
is the only direct reading instrument, which does 
not require manipulation, on the market. Another 
important advantage is that the reading is inde- 
pendent of the battery voltage. The firm’s ** Cono ” 
radiation pyrometer was also exhibited. In instru- 
ments of this type the heat rays emanating ‘rom the 
furnace or hot body enter a tube and are concentrated 
by a reflecting cone on a small thermo-couple fixed 
at the inner end of the tube. The electromotive 
force thus generated in the small thermo-couple is 
sufficient to deflect one of the firm’s unipivot indi- 
cators and the temperature is read off from the dial 
of this instrument. No focussing is necessary, and 
the time taken to obtain a deflection is said to be 
from ten to fifteen seconds. It is worthy of mention 
that no part of the instrument is subjected to high 
temperatures. A few other types of electrical instru- 
ments were also to be seen on this stand, including 
Paul’s universal testing set for measuring voltages, 
currents, and insulation resistances, and the Harris 
“Omega” insulation testing set. 








THE WOOLWICH FOOTWAY TUNNEL. 


On Saturday last the new footway tunnel between 
North and South Woolwich was formally opened by 
Lord Cheylesmore, the chairman of the London 
County Council. This tunnel, which closely resembles 
the Greenwich tunnel, opened in 1902, consists of a 
cast iron tube, similar to those used for the London 
tube railways. This tube is 12ft. 8in. in outside 
diameter and it connects two shafts, one on the nor:h 
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Fig. 1—PLAN OF THE TUNNEL 


bank and one on the south, these shafts being 25ft. 
inside diameter and about 60ft. deep. The distance 
between the shafts is 1635ft., or nearly one-third of 
a mile. The direction taken by the tunnel and the 
positions of the shafts are shown in Fig. 1, and a 
longitudinal section through the tunnel and the shafts 
is given in Fig. 3. 

The shafts gonsist of steel caissons formed of two 
skins of steel plating with the space between them 
filled in with concrete. Compressed air was necessary 
for the sinking of both these shafts, which were sunk 
by excavating them inside. The shaft on the north 
side was begun on May Ist, 1910, and it reached its 
final level in September, 1910. The shafts are lined 
with brickwork, and in each there is a spiral 
steel staircase giving access to the tunnel from the 
street above. It was originally intended that these 
staircases should form the only means of getting down 
to and up from the tunnel, but while the work was in 


progress strong representations were made by the 
Woolwich Borough Council to the effect that the 
absence of lifts would be a serious inconveniencs to 
people using the tunnel. The County Council apy: 
to have seen the force of the argument, for it was 
eventually decided to install lifts in the two sh.:{ts, 
Each shaft has therefore an electrically worke:: |ift 
designed to carry forty passengers. The noes. 
sary electric current is obtained from the mains ©» ;}e 
Woolwich Borough Council, and the electric mo 5s, 
gearing, switchboards, &c., are installed upor an 
upper floor in the brick buildings which have {on 
erected above each shaft. 

The work of tunnelling was started on Decen. sor 
Ist, 1910, and finished in October, 1911. It was. of 
course, necessary to employ compressed air, since, ‘or 
one thing, the thickness of the river bed between . \« 
top of the tunnel and the river is only about 10ft. t 
the deepest place and, for another, that the groi:.| 
passed through was almost entirely chalk, which \. :s 
traversed by numerous fissures in free communicat |; 
with the river. The air pressure required to keep 1/:c 
working face dry varied from 18 lb. to 28 Ib. j. +r 
square inch, according to the state of the tide ail 
other conditions. It will be remembered that 
dealt with the air compressing and lighting plants 
our issue of June 12th last. 

The shield method of tunnelling was, of cow 
used, and the excavation was lined with cast iron rin. 
| made up in nine pieces to the ring, as seen in Fig. 2 
| Each ring was lft. 8in. wide and the thickness of t):- 
metal -used was l}in. We understand that about 
2000 tons in all were employed. An average day s 
progress in tunnelling was about 8ft. 6in. When tlic 
whole tunnel was completed it was lined with con- 
crete, which, in its turn, was completely lined wit! 
white glazed tiles. The footway is formed of York 
stone flagging and the space beneath it is taken up 
with electric cables, a ventilating pipe 15in. diameter, 
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and a 20in. water main, which was laid by the Metro- 
| politan Water Board. 

The tunnel thus completed is intended to supple- 

ment and to a certain extent to relieve the free steam 
| ferry which was originally initiated by the Metro- 
| politan Board of Works. The service was started 
in March, 1889, and the total first cost was £191,944. 
At first only two boats, the Duncan and the Gordon, 
were employed, and the trips were begun at 5 a.m. 
and stopped at 12.30a.m. A third boat, the Hutton, 
was put to work in 1899, and in 1900 a continuous 
service throughout the day, saving on Sunday morn- 
ings, was instituted. 

The London County Council when it was founded 
took over the working of this ferry, and has 
endeavoured to keep up, and except under very 
adverse climatic conditions, has succeeded in main- 
taining uninterrupted communication between thc 
two sides of the river. Two causes have, however. 
militated against the continuous working of the ferry. 
these being fog and ice. During the eight years. 
1900-1907, there was a total suspension of running 
of 833 hours, or an average of 104 hours per 
year. In 1907 the time of stoppage amounted to 
a total of 187 hours, while in 1895, owing to ice, the 
ferry ceased running on a part of every day from 
February 7th to 23rd, the stoppage on one day bein: 
for more than fourteen hours. The delays, especial!) 
those caused by fog, usually occur during the early 
mornings, just when workpeople have to cross to their 
work, and inconvenience and loss of time and emplo} 
ment were the result. The inconvenience was 5” 
great that many employers of labour are said to giv’ 
a preference to those who neéd not cross the river ; 
but many of the persons using the ferry were engage! 
in more or less casual employment sometimes on on 
side of the river and sometimes on the other, and ‘' 
was obvious that such persons were not in a position 
























| 
| 



































Nov. 1, 1912 


THE ENGINEER 





463 








to vender themselves independent of the ferry service 
by changing their home. 

“\s long ago as 1904 the needs for some further 
yieans of communication had become so evident that 
a vrivate company introduced into Parliament the 
\urth and South Woolwich Railway Bill, and it was 
p! yyosed to run electric trains from a point near Blois- 
et on the north side to ‘Beresford-square on the 
south side. We need not go into the opposition of the 
(ouneil to this Bill. It is only necessary to say that 
in consequence of it it was withdrawn, and it was not 
till 1909 that the Council obtained its Thames Tunnel 
(North and South Woolwich) Act. .Tenders for the 
works were invited in November of that year, and that 
of Walter Scott and Middleton, which was the lowest 
received, and which amounted to £78,860 7s. 1d., was 
accepted on the following December 31st. The expen- 
diture on electric lifts, subsequently determined upon, 
amounted to £5000. The original contractors were 
entrusted with the additional work of ‘nstalling them, 
and sublet it to the Easton Lift Company, Limited. 

‘rhe Act contemplated the construction of the tunnel 
at .uch a depth as would allow the dredging of the 
river to a depth of 30ft. below low water. The Port 
of London Authority, however, endeavoured when the 


st 


plans were submitted to it to induce the Council so to | 


modify them that the river might be dredged above 
the tunnel to a depth of 40ft. below low water. The 
deviation allowed by the Act would not permit of 
this course being pursued without further Parliament- 
ary sanction. Moreover, the contractors required an 
additional payment if the tunnel were to be lowered 
sit. of £1500, if 5ft. of £4500, and if 10ft. of £10,000, 
anda the Council, though anxious to meet the views 
of the Port Authority, was not prepared to cause the 






ence, and the Woolwich Ferry, which is now supple- 
mented by the new tunnel, and the services of which 
will probably be henceforward reduced, has of recent 
years carried some 8,000,000 passengers and 750,000 
vehicles per annum. 

’ The exact date of the first bridge over the Thames 
at London is not known, but it was built near the 
present London Bridge, and was naturally of wood. 
It was several times destroyed and rebuilt before it 
was reconstructed in stone at the end of the twelfth 
century by Peter of Colechurch. This bridge with 
various modifications lasted till 1831, when the pre- 
sent bridge was built to the designs of Sir John Rennie. 
It had been for centuries the only structure of its 
kind across the Thames near London. 

Putney Bridge, the next in point of time to be built, 
was completed in 1729 and was built of wood. West- 
minster’s first bridge was of stone, and was built in 
1750 and remained in good condition till 1810, when, 
owing to the failure of its foundations extensive 
repairs became necessary. 
Bridge was opened for service in 1862. Only two 
other bridges were built in the eighteenth century— 
old Blackfriars Bridge in 1760 and old Battersea 
Bridge in 1772. 





|in 1819, and old Hammersmith Bridge in 1827. 
1845 the Hungerford Suspension Bridge for 
passengers only was completed. 
Brunel and remained open till 1860, when 
removed and much of 
building the Clifton Suspension Bridge. 


oot 


| was taken by the Charing Cross railway and passenger | business. 
| bridge—the first railway bridge to cross the Thames. | farious undertakings was the repair of agricultural 


The present Westminster | 


It was built by) 
t was | Phillips, of Newport, and he was born in that town in 
its structure re-utilised in | 1845. 


The work was continued by the late Mr. T. A. Walker, 
who preferred not to use a shield, but although com- 
pressed air was tried it’ was found impossible to pro- 
ceed far, and the undertaking was abandoned. 

The Blackwall Tunnel came next. It was finished 
in 1897 and was the first tunnel adapted for vehicular 
traffic. Then came the Greenwich Tunnel in 1902. 
It was only intended for foot passengers and was 
smaller than the Blackwall Tunnel, but. the Rother- 
hithe Tunnel, which came next, and was opened in 
1808, was both longer and wider than the Blackwall 
Tunnel and also designed for vehicular and foot traffic. 
The present Woolwich Tunnel completes the list. 





OBITUARY. 


| CHARLES D. PHILLIPS. 

THE death is announced of Mr. Charles D. Phillips, 
who was perhaps best known as the proprietor of 
Phillips’ Monthly Machinery Register, though in 
South Wales and the West of England he was noted 





Next came old Vauxhall Bridge in | for other things besides, being the proprietor of the 
1816, Waterloo Bridge in 1817, Southwark Bridge | Emlyn Engineering Works at Newport and Gloucester, 
In/as well as being an extensive agriculturist and a 


| successful breeder of pedigree prize stock. 


Mr. Phillips was the son of the late Mr. Chazles 


He was a man who had many irons in the fire, 


Its place | and it would be difficult in a few words to define his 


Perhaps the most important of his multi- 


There were other suspension bridges, namely, the | and other machinery and of traction and other 




























Lambeth Bridge, | portable engines. 
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Fig. 3—LONGITUDINAL SECTION OF THE WOOLWICH FOOTWAY TUNNEL 


which the adoption of the latter's proposals in their | 1862; and the Albert Bridge, 1873. 


entirety would have entailed. It was eventually 
agreed to lower the tunnel 3ft., thus enabling the river 
at this point to be dredged to a depth of 33ft. 

In a pamphlet prepared for the occasion of the 
opening are given some notes regarding the early 
history of communication between the two banks of 
the river Thames in the neighbourhood of London. 
The e notes are sufficiently interesting to warrant 
wbstraction at some length. It is pointed out that 
one of the earliest of London’s fords must have been 
necessitated by the fact that the great commercial 
highway of the country—the road or track which led 
trom the central and north-western portions of the 
island to the south-eastern coast of Kent, and which 
therefore was the chief connecting link with the Con- 
tinent—was interrupted at this point by the Thames. 
lhe portions of the highway which traversed Middle- 
sex and Kent followed, approximately, at all events, 
the line of the present Edgware-road and “Shooters 
Hill-road. The fact that these lines intersect in the 
neighbourhood of Westminster has led many authori- 
hes to conjecture that the river was crossed at this 
place, but it is urged that until fresh evidence on he 
point is forthcoming no definite proof is possible. 
here was another ford, probably used in very early 
times, connecting Chelsea with Battersea, and other 
fords were said to have existed at York Stairs and at 
Milford-lane. 

After the fords came the ferries, and the latter 
probably in time superseded the former. Both at 
‘stminster and at Chelsea there were well-knowa 
fevries. That at the former place belonged to the 
Archbishop of Canterbury as Lord of the Manor. 
Even the bridges when they came could not entirely 
supplant the ferries. Several are even now in exist- 


| 





| 


The existing 
Blackfriars Bridge was opened in 1869, Wandsworth 
Bridge in 1873, New Hammersmith Bridge in 1887, 
New Battersea Bridge in 1890, the Tower Bridge in 
1894, and New Vauxhall Bridge in 1906. 


The history of tunnels under the Thames begins | 


with a scheme to tunnel under the river at Gravesend, 


at the Newport Works and. afterwards more exten- 


| sively at the newer and larger works at Gloucester. 


which was put forward in 1798 but soon abandoned. | 


In 1804 there was an attempt to form a tunnel from 
Rotherhithe to Limehouse. A shaft 11ft. in diameter 
was sunk to a depth of 42ft., but was for a time dis- 
continued, to be again attempted but finally given 
up as impracticable. Another Greenwich tunnel 
was mooted in 1812, but never even begun. 

In 1825, however, Brunel began the construction 
of the Thames Tunnel between Rotherhithe - and 
Wapping and used a rectangular shield for the work. 
The tunnel was opened in 1843. It was intended for 
foot passengers, but was not a financial success, and 
in 1865 it was sold to the East London ‘Railway 
Company. The next tunnel was the Tower Subway, 
which was designed by the late Mr. Peter Barlow, 
F.R.S., and was begun in 1869. For this a cylindrical 
“shield” forced forward by six screws worked by 
men was employed. When this tunnel was first 
opened passengers were conveyed through it in a 
vehicle drawn by small steam engines fixed at the 
two ends. Later on, however, the passengers had 
to walk. This subway was closed in 1897. 


Neither in the construction of it nor in that of | 
| position, and his loss will be most keenly felt in many 


Brunel’s Tunnel had compressed air been employed. 





In 1876, however, in connection with the formation | 


of a subway to connect North and South Woolwich, 


preparations were made for the use of a shield with | 


air locks, but owing to difficulties elsewhere the con- 
tractors were obliged to surrender their contract. 


A part of his business was also the buying of old 
engines and machinery, the putting them in thorough 
repair and reselling them. He, however, manu- 
factured a variety of articles, including mortar mills, 
briquette making machinery, steam winches, travel- 
ling jib cranes, tent sheeting, waterproof covers of 
various descriptions, &c. He also carried out the 
manufacture of coal briquettes in quantity. 

Mr. Phillips was a man who in the midst of an 
exceedingly busy life managed to devote a large 
amount of time and labour to local matters. He was 
a magistrate for Newport and Monmouthshire, and 
was for many years a member of the Newport Cor- 
poration, though he had to retire in 1892 owing to 
pressure of business. He was a member of the New- 
port Harbour Board and a past-president of the New- 
port Chamber of Commerce, and was a director 
of the St. Julian’s Brick Company. As showing the 
interest he took in agriculture, horses, cattle, &c., 
it may be mentioned that he belonged to the Royal 
Agricultural, the’ Hackney, the Cart Horse, the 
Shorthorn, the Pig Breeding, and other similar 
Societies as well as to the Smithfield Club. He was, 


| moreover, one of the council of the Bath and West of 


England Society. 

He was a member of the Institution of Mechanical 
Engineers and of the Iron and Steel Institute. He 
was a man of striking personality and of kindly dis- 


directions, though we doubt if it will be felt more 
anywhere than at the Newport and Monmouthshire 
Hospital, of which he was a director and whose visits 


| to which were looked forward to by staff and patients 


| alike. 
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HIGH LIFT CENTRIFUGAL PUMPS. 

A PAPER was read before the Manchester Association 
of Engineers on Saturday last on the above subject by 
Mr. W. E. W. Millington. The president, Mr. Charles 
Day, occupied the chair. After opening with a general 
description of the construction and method of operation 
of centrifugal pumps for high lifts, the author devoted the 
greater part of his paper to the problem of balancing the 
axial thrust produced by the impellers when the pump is 
running. He illustrated how this axial thrust is produced 
by means of the drawing, Fig. 1. In this it is assumed that 
when running the pressures at the entrance and periphery 
of one impeller and at the entrance to the next impeller 
are represented by 10, 20, and 30 respectively. There will 
be a leakage from the periphery of the impeller through 
the space @ into the space under pressure 10 and from the 
space under pressure 30 through the space 6 to the 
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Fig. 1 


periphery. The mean pressure therefore in the space a 
will be between 10 and 20, say, 15, and in the space b 
will be between 20 and 30, say, 25. It will be clear there- 
fore that when running there will be an excess pressure 
acting on this impeller in the direction of the arrow X. 
The author then described the means adopted by many 
makers of centrifugal pumps to balance the axial force, 
such as the placing of the impellers back to back, or the 
provision of a hydraulic cylinder and piston into which 
water from the last impeller is allowed to leak, or by the 
provision of discs or thrust bearings. Fig. 2 shows an 
arrangement of balancing which he advocated and which 
he claimed to posses the further advantage of being inde- 
pendent of wear of any running parts of the pump. In this 
case a valve c which is carried from the shaft by means of 
arms is so constructed that it fits into a ring cast on the 
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Fig. 2 


delivery end side of the last impeller. This ring is of such 
diameter that were there no pressure on the area within 
‘the ring there would be a resulting axial thrust on the 
impellers in a direction towards the delivery end. The 
load necessary to balance the thrust on the impellers is 
taken on the back of the last impeller itself, as this forms 
one wall of the balancing chamber d. The water required 
for balancing passes from the periphery of the last impeller 
into the chamber d by way of the valve c. The outlet 
from the chamber d is controlled by a fixed and definite 
orifice e. After passing this orifice the water is led away 
to a drain. 

In this arrangement any slight wear which takes place 
on the valve face is automatically taken up by a slight 
axial movement of the shaft and no extra balance water 
is required as the outlet is controlled by an orifice inde- 
pendent of any running parts of the pump. An objection 
which has been urged against this method is that the 


orifice ¢ is liable to get stopped up. In practice, the author 
said, it is found that this is not the case. 

The author then went on to speak of means taken to pre- 
vent leakage. He said that stufting-boxes, especially those 
under pressure, are to be avoided as much as possible. 
Not only do they mean that more frictional work has to 
be overcome but they are often a source of trouble causing 
excessive wear on the shaft. When working under pres- 
sure there have been instances of water leaking past them 
and along the shaft into the bearing and floating the oil 
out of the bearing. These difficulties led the author to 
consider a design in which stuffing-boxes at the delivery 
end of the pump were dispensed with entirely. This 
necessitated the use of some form of internal shaft bearing, 
which must be so designed that the water with which the 
pump is dealing cannot pass along it. This was attained 
by the adoption of the design shown in Fig. 2. As this 
bearing has a closed end at f no water can pass along it 
from the balancing chamber d. The bearing is supplied 
with a grease lubricant by means of a special lubricator. 
This lubricant, after traversing the whole length of the 
bearing, passes into the balance water. Incidentally it 
will be noticed that the water used for balancing flows 
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round the outside of the bush, thus forming a water-cooled 
bearing. 

The final portion of the paper was devoted to a descrip- 
tion of an appliance to prevent trouble due to air leakage 
on the suction side of the pump. Fig. 3 shows the appa- 
ratus attached to a pump, while Fig. 4 shows the device 
in section. 

In the delivery main g, Fig. 4, there is placed a dia- 
phragm h with an opening of such size as to cause a portion 
of the water to be by-passed through the pressure regu- 
lator j. This regulator consists of a venturi tube k having 
converging and diverging nozzles, the entrance to the con- 
verging nozzle being protected by a small strainer /. The 
priming valve m is attached to the delivery main as shown, 
and contains a double-beat balanced valve n, the operation 
of which is controlled by the movement of the rubber 
diaphragm o. The under side of this diaphragm is sub- 
jected to the pressure which obtains in the delivery main g, 
while the upper side is subjected to the pressure existing 
at the throat of the venturi tube k, since these are con- 
nected by means of the pipe p and the small holes drilled 
in the side of the venturi tube at the throat. The valve n 
is fitted with an external spindle g, se that its operation 
can be seen. When the pump is delivering water some 
of this flows through the venturi tube and attains a high 
velocity through the throat, its pressure at this point being 
correspondingly reduced, with the result that the pressure 
on the top of the diaphragm of the valve becomes lower 
than that on the under side, and the valve is consequently 
closed against the action of the spring r. If air enters the 
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Fig. 4 


pump the flow of water in the delivery main ceases, and 
also the Now through the venturi tube, with the result that 
the pressure at the throat becomes equal to that in the 
delivery main. The pressures on the two sides of the rubber 
diaphragm now being equalised the valve is opened by the 
action of the spring and the supply of priming water passes 
from the delivery main into the suction pipe, forcing out 
any accumulation of air through an air discharge pipe 
fitted with a small non-return valve. Immediately this 
is done the pump picks up its water again, the flow through 
the delivery main and venturi tube is re-established, and 
the priming valve is closed as a result. 

A discussion followed the reading of the paper. The 
speakers included Messrs. A. E. L. Chorlton, Gass, Ewart, 
Weil, Ashton, Loraile, Mitton, Foster, and the president. 
The president said that in his experience with centrifugal 
pumps corrosion and erosion Of the impellers were the most 
frequent sources of trouble. He had experienced cases 
where these had been brought about by stray magnetic 
fields, and thought the best way to get over such difficul- 
ties was to avoid the use of dissimilar metals in the same 
pump as far as possible. On the subject of running a 
centrifugal pump with the delivery valve closed for a con- 


against this course as the friction set up was liable to 
generate steam jn the pump. 








DOCKYARD NOTES. 


VENEZUELA has just purchased and re-named Mavrosy 
Sucre, the old United States gunboat Isla de Cuba. ‘fhe 
ship has had an adventurous career, as she was originilly 
built for the Spanish Navy. At the battle of Manilla 
Bay in the Spanish-American War she sank after a fow 
broadsides from the Americans. When, however, she was 
subsequently salved no shot holes were found about hier, 
On being brought to America she was re-armed and at a 
subsequent later date re-boilered. She served as a drill 
ship in the Naval Militia for many years. 





Ir may not be uninteresting to give here a list of exist 
ing warships which have changed their nationalities by + |io 
process of sale : 


| ravi . } 
— Present name. oo Previous nani 
British . Swiftsure .-| Chilian .| Constitucion 
yy) ee) ee) Triumph ‘a re .| Libertad 
Canadian . | Niobe .. .-| British .| Niobe 
+: ..| Rainbow eS * | Rainbow 
Japanese ..| Nisshin .-| Argentine ..| Mareno 
a ..| Casuga. a * ..| Rivadavia 
Austrian ..|Gaea .. .. .. ../German — ..| Fiirst Bismarck (liner) 
Turkish Hairredin Barbarosse| _,, .| K. F. Wilhelm 
a: ..| Torgud Reis --| ce ..| Weissenburg 
Argentine ..| Garibaldi ..| Italian.. ..| G. Garibaldi 
* | emery: (mee ere of Varese II. 
Puyerredon a ae ..| G. Garibaldi II 
” .-| San Martin.. ee eT fs 
U.S... ..| New Orleans .-| Brazilian ..| Amazonas 
af Albany.. .. af i. ..| Abrea 
‘ DDS <a. 5. ech! © Gp ..| El Cid 
Yankee | ..| El Notre 


Colombian ... Almirante Lezo ..| Morocco 





Ecuadorian ..| Libertador Bolivar ..| Chilian | 

* ... (Name unknown) .. 9 | Ministro Zenteno 

99 .| (Name unknown) ..| French — ../ Papin 
Haytian | Ferrier... . ..| Italian... ..| Umbria 
Peruvian Elias Aquirre ..| French “| Dupuy de Lome 
Uruguayan...) Montevideo . | Italian --| Dogali 
Venezuelan... Maresal Sucre... ..| U.S... ..| Islade Cuba 

” Bolivar .. .«.| Spanish .| Galicia 

ad Miranda i ieee .| (Name unknown) 
Siamese Mahbut Rajakumar .. | - ..| Filipinas 


Tus list, though it will probably surprise most of our 
readers by its length, is probably not exhaustive, nor docs 
it include torpedo craft, of which Greece has recently pur- 
chased six. Nor does it include the Turkish cruiser Drama, 
building in Italy, recently purchased for the Italian Navy, 
as the seizure of that ship comes more or less under the 
head of “‘ war capture.” However, the list as it stands 
shows that there seems to be quite a market for obsolete 
warships. Of course, some of the above vessels were pur- 
chased in anticipation of war. This is how the Argentine 
Navy acquired her ex-Italian ships and how the United 
States acquired her Brazilians. 


THERE is, or was, an enterprising American whe was 
professionally engaged in dealing with old warships. 

ARGENTINA has decided to build a third Dreadnought.] 

THE Japanese attempts to re-float the Naniwa, which 
was wrecked some time ago, appear to have been aban- 
doned. As the old cruiser was practically on the con- 
demned list it is likely enough that the main reason the 
Japanese desired to salve her was a sentimental one. The 
Naniwa was the present Admiral Togo’s ship at the time 
of the Chino—Japanese war. She fired the first shot in 
that war and this shot may be said to have been the 
foundation of the modern Japanese Navy. 

ONE of the Majestics is to be sent to Alexandria as a 
depét ship for destroyers. 

Vickers LimitTED have just received a contract for an 
oil carrier of 8000 tons capacity. It is to be driven by 
internal combustion engines of 2500 horse-power. There 
will be two sets of engines of eight cylinders each. 

Tue Austrian Viribus Unitis has exceeded her designed 
speed by about three-quarters of a knot. She was designed 
for 21 knots and on trial made 21.8. This may or may not 
dispose of the rumour that sbe floats a good deal deeper 
than intended, as some ships steam better in such circum- 
stances, This was very noticeable in the trials of the 
German Nassaus, which are known to draw a good deal 
more than the designed draught. It is officially stated 
in Austria that the Viribus Unitis merely draws one and 
a-half inches over the designed amount. 

AccorDING to the Berlin correspondent of The Navy. 
the organ of the Navy League, the German Navy intends 
in future to adopt long range firing on American lines. 
At present the Germans do their battle practice at seven 
thousand yards only, while other nations ‘fire at eleven 
thousand or so 


Ir now occurs to the Germans that their theory of sailing 
within six thousand or seven thousand yards and then 
bringing into action every gun with a certainty of hitting 
may be rudely upset by an enemy that starts getting in 
bad hits at eleven thousand yards. 

THE new German protected cruiser Magdeburg made 
27.5 knots on trials. The designed speed was 25.5. A 
feature of these cruisers, as opposed to their predecessors, 
is that they are a good deal longer and have four funnel 
instead of three. The armament, protection and coal 
capacity remain pretty much as they were before. It is 
curious that the Germans in ships of this sort should still 
rely on the 4.lin. gun in complete disregard of the fact 
that our corresponding ships now carry nothing but 6in. 


Tue German naval dirigible of the Zeppelin type carries 
a crew of two ordinary naval officers, one engineer officer 
one special pilot, and ten men. Hamburg has been selecte«! 
as the headquarters for naval dirigibles. The aeroplane 
headquarters are at present at Danzig. 


Tue protected cruiser Encounter is being lent to th 








siderable length of time he uttered a word of warning 


Australian Govrnment as a training ship. 
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RAILWAY MATTERS. 

We learn from the Electrical Review that the North- 
Eastern Railway Company has under consideration a pro- 
.osed extension of electrification to a portion of its system 
in County Durham. The section of railway under con- 
<:icration is the mineral line from Sheldon to Newport, 
near Middlesbrough, the distance being about 20 miles, 
and forming one of the busiest lengths of mineral railway 
o. the North-Eastern system. 


in his report for the past year, the Commissioner of 
Maritime Customs at Hankow suggests that an electric 
railway under the Yangtse-Kiang would be more effective 
than the bridge which has been proposed. The cost of a 
double line tube railway would be only from £700,000 to 
¢},000,000, whereas the bridge has been estimated to cost 
6,000,000, apart from the approaches and a large sum for 
maintenance. The railway would relieve the congestion 
at Hankow by enabling the waste hills and lands on the 
Wu-Chang bank of the river to be employed for residential 
purposes. 

\monost the recent inprovements carried out by the 
French State Railways Administration, states the Railway 
Gazette, is the elimination of the former stop at Evreux, 
which used to be made by the trains de luxe between Paris 
and Trouville and the American boat specials. This has 
been effected by the installation at Arniéres, about 
7 kiloms. from Evreux, of water troughs, and the new 
‘Pacific’ locomotives have been equipped with the 
necessary water scoops. The Administration is so satis- 
fied with the success of this installation that it has decided 
io lay down water troughs on other sections of the line. 


in a pamphlet entitled ‘* The Anglo-Continental Express 
Electric Railways as Defensive Works’ Mr W. Rose 
Smith proposes the construction of an electric railway from 
London to Dover, thence through a Channel Tunnel to 
Calais, and so to Paris without a change. Mr. Smith states 
that a committee of French financiers will be approached: 
in Paris with a view to the promotion of a company: theré 
for the inception and construction of the electric railway 
from Paris to Calais, and of the portion of the Channel 
Tunnel to be constructed under French auspices. All 
the complications of management arising from two or 
three boards of directors, with joint committees, and board 
of arbitration over them, will be avoided by the formation 
of a joint Anglo-French company, to obtain Parliamentary 
powers in France and Britain tor the entire work. The 
estimated cost of the tunnel, with interest on capital during 
five years of construction, is £5;000,000. 


On a railway in America known as the Seaboard Air 
Line a locomotive has been fitted with feed-water heating 
apparatus on the Caillé system, resort to which is had in 
a large measure in France as well as in Russia, Belgium, 
and Spain. According to the Railway Gazette, with a blast 
pipe nozzle 5}in. diameter it is found possible to maintain 
a temperature of 200 deg. to 215 deg. in the heater, and it 
is believed that the diameter can be turther enlarged. 
While no data as to economy are yet available from the 
locomotive under test in America, the results obtained on 
the Continent indicate that a fuel saving of from 14 to 16 
per cent. may be expected. In Roumania a difference of 
16.55 per cent. in the amount of fuel was indicated on 
alternate runs with locomotives fitted with a feed-water 
heater and injectors, while on the Northern of France the 
tests showed an economy of 17.5 per cent. The apparatus 
when applied to a goods locomotive on the Chemins de 
fer de Etat gave an economy of 16.74 per cent. Results 
of this kind may be said to warrant the wide adoption of 
the device which makes them possible, and in such cireum- 
stances the saving would be a very large one in the aggre- 
gate. 

In dealing with the wear and tear of permanent way 
in a paper read before the Permanent Way Institution, 


| NOTES AND MEMORANDA. 


Ir has recently been pointed out that the capital cost 
of a Diesel engine direct coupled to a generator is consider- 
ably greater than a gas or steam-driven generator of similar 
capacity, but when the costs of complete plants, compris- 
ing either gas or steam, are compared, there is but little 
difference in the price per kilowatt. A Diesel station, 
however, requires less land and buildings than similar 
stations employing steam or gas plant, so that the differ- 
ence, if any, is probably in favour of the Diesel plant. 


At a meeting of the South Staffordshire and Warwick- 
shire Institute of Mining Engineers, held at Birmingham 
recently, a paper on “ The Effects of Deficiency of Oxygen 
on the Light of a Safety Lamp,” by Dr. J. 8. Haldane and 
Dr. T. L. Llewellyn, was read. It stated that every diminu- 
tion of 0-1 per cent. in the oxygen caused a diminution 
of 3-5 per cent. in the value of the light in pure air. With 
the oxygen reduced to 19 per cent. the minimum percent- 
age allowed by the Coal Mines Act for purposes of ordinary 
work, the light would be diminished by 70 per cent. under 
the conditions of the experiment. 


TRANSMISSION line poles and cross arms treated with 
creosote oil are less liable to destruction by fire than 
untreated timber of the same kind. This appears to be 
due to the fact that the free carbon deposited by the burn- 
ing oil on the surface ot the timber affords some protection 
from the action of the fire. A committee appointed by the 
National Electric Light Association of New York City 
conducted a series of experiments on similar specimens of 
treated and untreated short-leaf pine, and proved con- 
clusively that the latter suffered considerably more damage 
from the effects of fire than the specimens that had been 
impregnated with creosote oil. 


To ascertain the extent to which repeated melting 
influenced the strength and reliability of bearing metals, 
an investigation was made by the German official testing 
bureau for materials, with the following results :—Alloys 
ot copper, antimony, and tin were not appreciably affected 
by repeated meltings, but the rate of cooling was an 
important factor. Quick cooling yielded a finer grain and 
higher hardness and strength, and as a result it is recom- 
mended that white metals should not be heated to high 
temperatures, but should be cooled rapidly. Bronze, 
poor in tin, and therefore comparatively inexpensive, may 
have the hardness and strength increased by being rapidly 
cooled from a temperature of 1440 deg. Fah. 


THE first trolley omnibuses te employ alternating cur- 
rent were recently placed in operation at the Leipzig 
Exhibition. According to the Electrical Review each 
vehicle is equipped with a 10-kilowatt 110-volt 50-cycle 
motor of the repulsion type, which type has the great 
advantage of starting and speed control by simple variation 
of the brush setting. The motor is connected through an 
elastic coupling to a 10: 1 reduction gear driving the rear 
axle. The original paving of the route being very uneven 
a strip of macadam 40ft. in width was laid and the inter- 
stices filled in with tar. It will be interesting to observe 
how the-new omnibuses compare with the continuous 
current types now in use in this country and on the Con- 
tinent, as regards convenience of operation, running 
efficiency, and maintenance costs. 


In his interesting presidential address before the Insti- 
tution of Automobile Engineers, Mr. T. B. Browne stated 
that in the recent army manceuvres held on a large scale 
in this country, the automobile proved itself of the greatest 
advantage. The invaders and defenders, each consisting 
of one cavalry division and two infantry divisions, were 
furnished with approximately 110 petrol vehicles and 36 
steam vehicles, which, working in conjunction with the 
railways, undertook the whole of the supplies to the 
armies. Where roads are available the gain by the use of 
automobiles over horses for this purpose is enormous, as 





Mr. Alex. Newlands makes the following statement :— 
“There seems to be little doubt that the attachment of | 
the chair to the sleeper is a decided weakness in our per- | 
manent way. Sleepers are softer than they once were, 
due to our having to cut them from rapidly-grown planted 
timber, in place of the natural and slow-grown forest 
timber, now, unfortunately, so rapidly disappearing. 
And although we have endeavoured to overcome this 
objection by using chairs of a very large area of base, still 
the wear and tear of constant traffic, the increasing speed 
at which this traffic is run, and the use of heavier engines, 
soon sets up a movement between the sleeper and the chair 
which acts very detrimentally to both of them. The rail 
wears itself down into its seat in the chair, which in turn 
gets embedded into Jjts sleeper, and the spikes get chafed 
and worn in the neck and loose in the sleeper, all this 
assisting in the natural tendency of the rail to tilt and 
spread. Bad ballast and _ inefficient drainage are 
contributory causes to the wear and tear of sleepers. 
Efticient maintenance and drainage is the only means of 
counteracting this.” 


Tue Syracuse Rapid Transit Railway has been using 
mercury vapour lamps in one of its car sheds since the 
spring of 1909 with entire satisfaction. The chief engineer 
of the company states that during the first six months 
the lamps were working on the 550-volt circuit of the local 
lighting company, because it was thought that constant 
voltage was necessary for the satisfactory operation of this 
type of lamp. Since that time, however, the company has 
been operating the lamps off the regular trolley circuit 
with very little, if any, increase in the cost of maintenance. 
lhe lamps are of the 300 candle-power Cooper Hewitt type 
and are arranged nine in series on a trolley circuit, the 
pressure ot which averages a little more than 590 volts. 
In all twenty-seven lamps of this capacity are used to 
serve a total floor area of about 23,000 square feet. The 
gencral illumination from these Jamps is excellent and, 
In tact, much better than the company had been able to 
secure from the expenditure of an equivalent amount of 
energy by the use of incandescent lamps. For pit work 
the company still uses incandescent lamps, which enable 
the workmen to concentrate the light on to his work for 
mspection purposes ; furthermore, the incandescent lamps 
inside the cars are used for illumination while the car is 
being swept and cleaned. For all other purposes-suchr-as, 
outside car work, car shifting, &c., the mercury vapour 


it can easily be seen that where the latter cover forty miles 
in two days the same distance would be covered in four 
hours by the former. It takes four motor lorries to carry 
one day’s supplies for a brigade of about 4000 men, and 
each lorry takes a 3-ton load, which is equivalent to three 
horse wagons. Moreover, the motor vehicles take up only 
two-thirds of the road space required for the horse vehicles. 


In his recent lectures before the Royal Society of Arts 
on “ Heavy Oil Engines,”’ Captain H. Riall Sankey pointed 
out that the fly-wheel of a Diesel engine, like that of a gas 
engine, must contain sufficient energy to maintain the 
velocity fairly constant. Four-stroke engines, he stated, 
require larger fly-wheels than two-stroke engines, and the 
fewer the cylinders the larger the fly-wheel must be. To 
give some idea of the size of the fly-wheel, it was 
explained that a four-stroke 250 brake horse-power engine 
running at 200 revolutions per minute requires a fly-wheel 
weighing 15 tons, and since the weight of the engine itself 
is 40 tons, it will be seen what a large proportion the weight 
of the fly-wheel bears to that of the rest of the engine. 
The stored energy in this fly-wheel, the lecturer explained 
is 4,320,000 foot-pounds, or at the rate of about 17,000 
foot-pounds per brake horse-power. Attention was also 
directed to the fact that owing to the want of uniformity 
of the torque, the fixing of the fly-wheel shaft has to be 
effected with special care. 


WE learn from Electrical Engineering that two 3000- 
kilowatt synchronous booster interpole rotary converters 
for 25-cycle six-phase working have just been built for 
use in the sub-stations of the New York Edison Company. 
The normal continuous current voltage is 270, and the 
booster allows a: 15 per cent. adjustment up or down. 
The converter armature and frame are mounted above the 
booster. The commutator is at the top of the machine, 
and the collector rings at the bottom. In conformity 
with modern practice on interpole converters, the copper 
dampers do not. extend beyond each pole. The booster 
poles: are shunt wound, and the magnetic field is hand 
regulated. The commutator is cooled by the insertion 
of copper heat radiating fins in the upper end of each bar. 
A roller thrust bearing with the necessary adjustments 
is arranged at the top of the pedestal to take the weight 
of the revolving element. Lubrication is effected by a 
gravity’ oiling system, the oil being stored in reservoirs 
and forced up through an oil pipe in the middle of the 





Jamps are used exclusively. 


pedestal. 


MISCELLANEA. 


As reported some time ago, a scheme has been prepared 
by a Hamburg engineer for the utilisation for power pui- 
poses of the ebb and flow of the tide at Husum, in the 
North Sea. As doubts have been entertained in various 
quarters as to the practicability and economy of the pro- 
ject, a water power installation company has been formed 
at Hamburg to erect an experimental plant at Husum, of 
10 horse-power, to test the merits of the system. 

THE construction of the railway shops at Dairen, Man- 
churia, which were begun in 1908, is practically completed, 
and the equipment, which was mainly supplied from 
England and was erected last year, includes four 30-ton 
electric cranes, eleven of 1 to 15 tons capacity, and forty 
others. Last year nine passenger and three sleeping cars 
were built for the Manchuria-korea express train, as well 
as seventeen electric vehicles for the Dairen street railway . 
The total cost of these shops will be about £450,000, and 
they will have a capacity for repairing 27 locomotives, 
36 passenger coaches, and 130 freight cars. 

THE Home Secretary desires that it should be known 
that the competitors who sent lamps to be tested in the 
recer t competition for the prize for the best electric safety 
lamp, sent them at their own risk, and that the severe tests 
to which they were subjected resulted in many cases in 
the breakage of lamps or parts of lamps. While every 
endeavour is being made to return the lamps of unsuc- 





cessful competitors intact, neither the Home-office not 
the judges can accept any responsibility for lamps or 
parts of lamps that may be damaged or cannot be returned. 
The judges cannot undeitake to answer any letters on the 
subject of the competition. 

Ir was decided some time ago that a chain of wireless 
telegraphic stations should be established along the East 
Coast, and three of these are already erected and in working 
order. These are situated at Dover, Ipswich, and Grimsby 
respectively. ‘It has now been decided to add another 
to this link that is ultimately to extend to the Orkney 
Islands, and a site for this has just been secured at Stock- 
ton. According to a special correspondent of the New- 
castle Chronicle, it was at first suggested that this station 
should be based upon the mouth of the Tyne, but after the 
experts of the Admiralty and the War-office had carefully 
considered the matter for some time, it was decided that 
the Tees offered better facilties. 

THE deputy-master of the Mint, in his fifty-second annual 
report, states that the coinage during the year 1911 
amounted to over 146 million pieces, of a currency value 
of nearly 36 million pounds sterling. The issue of gold coin 
amounted to over 33 million pounds, an increase of 
nearly eight million pounds over 1910, and more than 
two and a-half times the average of the previous ten years. 
The sovereigns coined during the year numbered upwards 
of 30 millions, and the half-sovereigns coined totalled 
upwards of six millions. Silver coinage of a currency 
value of two and a-half millions sterling was issued during 
the year. The issue of bronze coin had a value of £140,000. 
A summary return of the coinages of the world shows that 
the value of the British coinage was 48} millions sterling 
out of a world value of 95} millions. 

THE October report of the Boilermakers’ Society states 
that the membership is now 58,200. The branches voted 
last month on the question, ** Are you in favour of the 
admission of iron and steel shipbuilders in the Royal Dock- 
yards to membership ?”’ The result being :—For admis- 
sion, 1619; against, 4107; majority against, 2488. A 
federation scheme between the Liverpool Shipwright 
Society and the Boilermakers’ Society has been agreed to, 
subject to the vote of the members of the Boilermakers’, 
the other union having already accepted. The shipwrights 
are to pay quarterly to the boilermakers a sum equal to Id. 
per week per member, and dispute benefit is to be paid by 
tke Boilermakers to the shipwrights at the rate of 8s. per 
week for eight weeks, if the dispute be sanctioned by the 
Joint Committee. The rates of contributions and benefits 
are to continue for two years. 

AT a recent meeting of the Birmingham and Midland 
Institute Scientific Society Mr. A. W. Knapp gave a lecture 
on ‘‘ The Earth’s Record in the Rocks.” The lecturer took 
each geological age in turn, and gave some idea of the life 
that existed at those times as shown in fossilised remains. 
He also showed how the geography of the world from age 
to age could be defined from the composition of the rocks. 
The limestone, he said, proved that the greater part of 
England was at one time under the sea, and by collecting 
evidence of this kind one was able to draw a map present- 
ing all the various periods of the world’s development. 
The lecturer went on to show how the land rose and 
luxuriant vegetation grew, to be covered in turn by other 
deposits, leading to the formation of the coalfields. The 
earliest remains of man were towards the end of the ice 
age. Would, he asked, the people of to-day leave any 
remains ? There would be the churchyards and the great 
cities like London, while the deposits in the Black Country, 
which looked so much like voleanic dust, might mislead 
the scientists of some future age. 

Most of the paint consumed in Italy is of domestic 
production. Lombardy, Piedmont, and Liguria age the 
principal producing centres, supplying about three-fourths 
of the total demand of the country. Italy produces a 
number of varieties of coloured earths, sienna, verona, 
ochres, &c., and, in addition, pigments, white lead, oxides 
of lead and zinc, sulphate of lead, and colours are largely 
turned out by the Italian chemical works. Of the total 
Italian production of paint, probably.one-third is enamel ; 
but the finer qualities of colours, paints, and varnishes, or 
those adapted for special uses, are-imported as follows : 
From England, fine transparent varnish and paints ; 
France, enamel paints, fine varnishes, and finest of colours 
for oil painting; Germany, chemical colours, enamel! 
paints, submarine paints; Netherlands, enamel paints 
mixed with especially fine linseed oil from Dutch colonies, 
and varnishes: Switzerland, enamel paints. The wood 
fillers used are of Italian make, and the larger part of water 





paints also, some of the latter (kalsomines) coming from 
the United States. Transparent ‘varnishes (without pig- 
ment) are manufactured in Italy, but those of finer quality 
are imported. The gums and resins used in the manufac- 
ture of Italian varnishes are chiefly from Marseilles, 
Antwerp, and Hamburg. 
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The Acceleration and Retardation ot Trains. 


Jupeinc from the comparative scantiness of the 
audience and from the fact that few of those who 
took part in the discussion were prominently identified 
with the working of our railways, we have come to 
the conclusion that last Friday’s paper at the Mech- 
anicals was regarded by many people as too highly 
mathematical to be of any practical importance. 
Such an opinion would, no doubt, be the first impres- 
sion formed in the minds of most practical engineers 
on a preliminary turning over of the pages of Pro- 
fessor Dalby’s paper. It is indeed rare to find in 
the papers read before the Institution so much use 
made of mathematical formule and processes as we 
do in Professor Dalby’s contribution. Familiarity 
with the differential and integral calculus is, for 
better or for worse, not among the average engineer's 
stock of accomplishments. Yet a casual examina- 
tion of this paper is alone sufficient to show that its 
whole basis rests on mathematics in general and the 
calculus in particular. It is s¢arcely to be wondered 
at, then, if the paper has failed, as we fancy it has, 
to attract its proper share of attention. From the 
mathematician’s point of view there is, we may say, 
nothing in it which is not very obvious. That the 
distance travelled is the time integral of the velocity, 
and that the time taken to travel a certain distance is 
the velocity integral of the reciprocal of acceleration, 
are facts which apply not only to a railway train in 
motion, but to any moving body, and which were 
well understood by Newton. In brief, all the mathe- 
matics of the paper could have been equally well 
done by any student of advanced physics without 
his leaving the four walls of his library. Since, then, 
it is not for its mathematics that the paper is of value, 
wherein does its importance lie ? 

Stripped of their clothing, the bare bones of 
Professor Dalby’s subject are familar to all railway 
engineers. Given the draw bar pull of an engine and 
the resistance and mass of its train, what will be the 
acceleration produced? Given this acceleration, 
what will be the velocity of the train at the end of a 
given time ; and given the velocity, what will be the 
distance travelled 2 On the other hand, if we know 
the distance travelled by the train at the end of certain 
intervals of time, what is its velocity and how is it 
changing ? Given the velocities, what is the accelera- 
tion ? and given the acceleration and the mass of 
the train, what is the force being exerted to produce 
the acceleration ? Given this force and the draw- 
bar pull, what is the resistance of the vehicles ? 
Given the draw-bar pull and the indicated horse- 
power of the engine, what is the tractive force and 
what is the resistance of the locomotive ? All these 
are questions which the locomotive engineer is called 
upon to answer directly or indirectly during the 
design or subsequent life of the engines for which he 
is responsible. These, too, are the questions which 
Professor Dalby set himself to answer. This analysis 
and synthesis of the performance of a locomotive 
has, of course, been repeatedly carried out in the past. 
It is by the results of such examinations that we have 
learnt how to improve the design and construction of 
the railway engine, and it is in a large measure 
because these investigations have revealed certain 
limits for the steam locomotive that electric traction 
is now becoming prevalent on suburban lines. It is 
worthy of remark, however, that hitherto the analysis 
of the records obtained from a dynamometer car has 
been almost entirely an arithmetical process. We 
know, for instance, that the calculation of the speed 
of the train is commonly made from a knowledge of 
the speed of the recording paper. Such calculations 
sometimes involve several weeks’ work. Yet this 
is only part of the required analysis, and others may 
Further, when the whole process 





is complete it possesses a very un-coordinated 
character. We know there is a connection between 
each of the quantities which have been worked out 
and all the others, yet the relationship is by no means 
as clear as it might be. Itis at this point that Pro- 
fessor Dalby’s ‘ characteristic dynamical diagram ” 
comes to our aid. Instead of our results appearing 
in the shape of a volume of figures or as a series of 
detached curves, they are presented to us in a diagram 
in such a form that the continuous variation of any 
one item and its relationship to the simultaneous 
values of all the others become at once obvious even 
to the non-mathematical mind. Not only is this so, 
but the actual construction of the diagram is a great 
deal more simple than the ordinary arithmetical 
calculation of the results. The graphical work is 
largely mechanical, and when once understood could 
be carried out by any skilled draughtsman. One 
very important advantage of a secondary nature it 
possesses is the ease with which the accuracy of the 
completed work may be tested. 

It is wrong, then, tosuppose that the mathematics 
of this paper constitutes a barrier to the employment 
of the methods which it describes by the uninitiated. 
The basis of the diagram is, it is true, mathematical, 
and Professor Dalby has taken a mathematical way 
of describing it in his paper. It must be remembered, 
however, that the actual construction of the diagram 
requires very little, if any, knowledge of mathe- 
matics. In many parts of the paper the author 
undoubtedly does use the language of the calculus. 
He speaks of one curve as being the integral of another, 
and of a third curve as being the differential of a 
fourth. Even if such integrations and differentia- 
tions could be carried out in the strict mathematical 
sense, there would be very little occasion for doing 
so under ordinary circumstances. Our interests for 
the time being are confined to a particular performance 
of a particular locomotive. We rarely wish to arrive 
at a general result, and can therefore fall back upon 
the integraph for the rapid and mechanical construc- 
tion of any integral curve. Unfortunately, there has 
so far been no invention of a satisfactory instrument 
which will do for differentiation what the integraph 
does for integration. But there is such a thing as 
graphical differentiation, and this process may be 
used where occasion requires it. Summing up, then, 
we may say that this paper of Professor Dalby’s 
is of value to the locomotive engineer, because it 
presents familiar facts in a new manner and because 
it enables the results of highly mathematical processes 
to be attained and made use of without necessitating 
the possession of highly mathematical knowledge. 


Corrosion. 


Mr. StRoMEYER this year devotes the greater part 
of the memorandum which he addresses annually to 
the Manchester Steam Users’ Association to the ques- 
tion of the corrosion of boilers, taking as his text the 
well-known tests made by Heyn and Bauer in the 
Prussian National Physical Laboratory a few years 
ago. He goes to a great deal of trouble to analyse 
these tests and provides us with a number of synop- 
tical tables. Finally he sums up and his summing 
up appears to us to be the triumph of sound common 
sense over laboratory science—the two elements 
which are always seeking reconciliation in Mr. 
Stromeyer. He tells us that the experiments are 
somewhat disappointing, for he can only find two 
important conclusions and these are “ confirmed by 
practical experiences.” That means that they were 
known before Messrs. Heyn and Bauer re- -discovered 
them. The first conclusion is that ammonia. salts are 
powerful corroders of iron and that when carbonate 
of soda is added to brackish water severe pitting 
occurs. He adds that “the protective action of 
oxidising acids requires confirmation,” and ‘the 
influences of deoxidising agents require further investi- 
gation.” Mr. Stromeyer obv iously respects the work 
of the German chemists, which was characterised by 
Teutonic devotion to details, but the practical boiler 
engineer in him sees the difficulty of finding any every- 
day use for the results. We agree fully with him, and 
whilst we share with him admiration for the industry 
displayed by Messrs. Heyn and Bauer, we shall con- 
tinue to turn to Mr. Stromeyer’s own writings on 
boiler corrosion when we are faced by actual problems. 

The crying defect of the German tests, as of most 
others that have been made by chemists and physicists 
is that they were conducted under conditions which 
have no parallel i in practice and on specimens which 
were too small to give trustworthy results. If corrosion 
were a simple matter we might be able to investigate 
it just as we investigate a water supply, by bringing 
home small samples and subjecting them to iaborator 4 
tests. But the more we study corrosion the more we 
are forced to the conclusion that it is a very complex 
and very variable phenomenon. It can only in rare 





468 


THE ENGINEER 


Nov. 1, 1912 


———. 
—. 








instances be dealt with in the laboratory and then 
generally only in cases where the chemical reactions 
are so pronounced as to leave no doubt about their 
nature. It must be remembered that the user of a 
vessel of iron or steel for industrial purposes calls all 
the eating away of such vessels corrosion. He does 
not distinguish between the direct dissolution of the 
metal, say, by a strong acid and the slow oxidising 
effect produced by water and air. In the first case 
the chemist has not much difficulty in putting his 
finger on the trouble, whilst in the latter, as, for 
example, in the unequal corrosion of ship’s bottoms 
or propellers or condensers, he is faced by problems so 
complex that no results worthy consideration are to 
be expected from test tube experiments. In such 
cases the only hope is to work on a large scale and 
under conditions as nearly as possible the duplicate 
of those actually existing. For example, the con- 
denser with which trials are now being made by a 
committee of the Institute of Metals will certainly 
teach us more about the corrosion of condenser tubes 
than the whole series of tesf$ made by hanging up 
little bits of alloys in beakers on a laboratory shelf. 
The difference between laboratory tests and actual 
effects is that the first are made under definite known 
conditions, whereas the latter invariably occur under 
very complicated conditions where phenomena are 
interacting upon each other in a way that bafiles 
thought. The chemist takes a piece of pure iron first 
for his experiments. It is washed free from every 
trace of grease, ignited to drive off occluded gases, 
and, handled with consummate skill and care, is intro- 
duced into some pure reagent whose action it is 
desired to investigate. The steel of bridges and 
boilers is stained by a thousand hands, is battered by 


hammering and bending till it is full of strains and- 


stresses, and above all it is a most complex structure 
of iron and other things added voluntarily or involun- 
tarily. All that the laboratory can tell us is vain when 
we come to apply it to practice, save in cases when one 
preponderating influence swallows up all others. We 
doubt if any one who has not made the attempt for 
himself can conceive the irregularity of even the 
purest iron when it is subjected to suitable tests. 
By using a delicate galvanometer it has been found 
that two identical fragments of almost pure Swedish 
iron would give a marked deflection in ordinary tap 
water. A touch on the surface of one piece is sufti- 
cient to deposit grease from the hands which reverses 
or still further upsets the balance. The presence of 
a little oxide on one whilst the other is clean is strongly 
indicated. With ordinary commercial iron and steels 
the results are far more marked and far more uncer- 
tain. Let anyone cut a small piece of steel from a 
boiler plate, divide it in two, plunge the parts in 
ordinary water at ordinary temperatures and couple 


them up to a fairly delicate galvanometer. They 
will undoubtedly give a deflection. Whether a 


galvanic action is inseparable from corrosion or not 
is a debateable point which may here be neglected, for 
we know, at least, with certainty that where there is 
galvanic action there is wasting away, and that is all 
we require to know. In a boiler a score of things are 
present that upset the balance and initiate corrosion. 
To begin with, the plates have natural variation in 
composition, then here and there mill scale—a very 
powerful positive element more active than copper 
in a copper-zine couple—adheres to the plates ; again, 
every rivet hole is surrounded by a border of highly 
stressed material which probably gives a marked 
electrical reaction with neighbouring less stressed 
portions. The flanged ends, particularly if they are 
flogged into place—as too many are—with sledge 
hammers and dollies, are full of stresses at the corners, 
stresses which there is little doubt upset the electrical 
stability. Finally, when under steam there is the 
breathing and working of the plates, all offering con- 
ditions which invite the production of corrosion. It 
is with a complexus like this that the investigator of 
boiler corrosion has to deal, and we say without fear 
of contradiction that no laboratory experiment can 
be conceived that will give us any information that 
is not better won from tests and examination nd 
careful thinking about boilers themselves. When, 
moreover, the tests are carried out on little specimens 
hung in beakers they are more than ever valueless 
for practical application. Plates of at least a foot 
square should be used so that the uncertainty caused 
by the difficulties of removing oxides before weigh- 
ing may be at least reduced. 

We wish it to be observed that our criticism of 
small scale tests is only valid when it is sought to 
apply the results to large commercial structures. 
It is desirable that laboratory experiments should be 
continued, for only in the laboratory is it possible to 
make those observations on isolated reactions which 
are necessary to logical thought. The chemists must 


endeavour so to arrange his experiments that he has 
only one variable at a time. Step by step, then, he may 











be able to tell us the effect of more variables, but it 
must never be forgotten that the limitations of the 
human mind prevent man from understanding the 
inter-relation of more than three variables. The 
philosophy of the corrosion of commercial materials 
in commercial use which involves many variables 
must then always defy us. The most we can hope 
to do is to note the effect of some one ingredient on 
the sum of all the others. Cushman, for example, 
examined the effect of manganese in commercial 
steel and came to the conclusion that it encouraged 
corrosion, but it is worth observing that he was 
logically forced to the conclusion that everything 
must be left out but iron if we want a highly resistive 
material. Ingot iron, as it is called, is the result, 
but ingot iron has its limitations, and we know that 
for practical purposes we must endure a steel that is 
an alloy of many things, each of which has some effect 
on corrosion, and that we must use that steel under a 
variety of conditions, each of which again encourages 
one reaction or another. We have possibly a dozen 
variables, and a dozen variables give us something 
like four thousand different combinations, of which 
each pair has probably some effect upon the result. 
Clearly the only hope is either to remove some or all 
of the variables or to find some preponderating 
influences—note, for example, the use of zine slabs 
in boilers—that will overpower them all. 


Technical Institutions. 


Mr. E. Hatt-Browy, president of the Institution 
of Engineers and Shipbuilders in Scotland, in his 
opening address, took occasion to administer what 
may be considered a mild admonition to the members 
upon a growing disinclination which seems to be 
manifesting itself in the matter of full and free dis- 
cussion of papers submitted, and of neglecting theduty 
of making contributions to the Institute dealing with 
current questions of general interest. The raison 
détre of such corporations is to facilitate free inter- 
change of experience and opinion to the benefit of the 
Institution as a whole, and its members individually, 
by the pooling of their respective experiences for the 
general good. If a narrow secretive attitude be 
assumed with regard to valuable information, then it 
follows that such Institutions must in time become 
defunct, in reality if not in mere membership. A pro- 
fessional institution in a moribund condition is not 
inspiriting to contemplate, for it indicates a spirit 
among its members which is antipathetic to progress, 
and a serious bar to the healthy spread of professional 
knowledge. The tendency remarked upon is not 
peculiar to the members of the particular institution 
to which the speech was addressed, and it is in marked 
contrast to the condition of things in some societies 
of more recent growth, as instanced by the contribu- 
tions of Captain Dyson and D. W. Taylor to their 
technical bodies in America, where very valuable 
information has been freely and fully put at the dis- 
posal of the general body of engineers. It is quite 
understandable that neither an individual nor a 
firm which has spent large sums of money upon 
investigation work for the elucidation of some obscure 
feature of its profession should be anxious at once to 
present the results openly to others who are in business 
competition with it, and no one would blame it for 
not doing so, but there are many experiences which are 
not so obtained, are of great importance, and would be 
of general value. It is easier to obtain such informa- 
tion about undertakings which have been conspicu- 
ously successful than about others which have not 
fulfilled so completely the expectations of their 
authors, and yet if professional men took a large 
enough view to enable them to give these as well they 
would be found to be often more valuable than those 
which follow smoothly an expected direction of deve- 
lopment. 

What are the reasons which might cause such a 
disinclination to give and take in professional matters 
as it has been suggested now exists? Is it that there 
is a decadence in the spirit which evoked the founda- 
tion and has sustained the being of professional insti- 
tutions ? We should not like to think so. There 
can be no doubt that sharp competition, whether 
between Governments with regard to their naval 
and military supremacy, or between business men who 
have to fight for orders in the keenest markets, has 
the effect of making each of them desirous of retain- 
ing any advantage of knowledge or experience that 
he may possess, but this does not sufficiently explain 
the position. We are more inclined to the view that 
the rapid and fundamental changes which have been 
made, and are still taking place in engineering, ship- 
building, and metallurgy, are responsible for much of 
the backwardness which prevents the best men 
expressing opinions upon or reporting results of ven- 
tures which, large and important as they may be, are 
often more or less tentative and experimental. Take 





the case of the profession to which Mr. Hall-Brown 
addressed himself—that of shipbuilding and enyineer- 
ing. What enormous changes have taken place in the 
short time which las elapsed since a compound or 
triple-expansion steam engine of reciprocating type, 
using steam from ordinary Scotch or haystack boilers, 
was the standard of marine machinery, while a speed 
of 14 or 15 knots represented practically the maxi- 
mum speed of ordinary vessels! Now we have steam 
turbines driving direct or through gearing and o! more 
than one type, oil engines, electric propulsion, \ ater- 
tube boilers fired with coal or oil, or both, hig!-pres- 
sure steam, superheaters, refrigerators, hyd:aulic 
engines, steam steering engines, &¢., to say nothing of 
the greatest bogie of all, the screw propeller, whic! has 
to be made to suit the vagaries of speed of all these 
variations of prime mover. _ It is only to be expected 
that the vast amount of new ground covered involves 
a corresponding amount of exploratory work, much of 
which is expensive and difficult of accomplishment ; 
at the same time it involves its authors in a vreat 
deal of unavoidable labour, which reduces the amount 
of time and energy at their disposal for the ore 
general advancement of their profession ; it may also 
make them chary of publicly expressing opinions and 
relating experiences which will be put in a move or 
less permanent form, but which they feel may be 
rendered nugatory to-morrow or the day after because 
of the state of transition in which they find themselves. 
The disinclination is therefore easy to understand. 
It would not be pleasant to think that lack of interest 
or narrowness of outlook was the cause to which should 
be attributed reduced enthusiasm for professional 
conference or intercourse ; it is probably rather the 
result of somewhat exceptional circumstances ; and 
yet is it not this very fact that should make contribu- 
tion to and enlightenent from such societies at once 
a duty and a benefit ¢ 

It is true that in the beginnings of any new develop- 
ment only the few usually have anything authorita- 
tive to impart ; many of their confréres are able and 
willing to lend their mental aid and professional 
skill to the solution of knotty problems, but if they 
do not possess the information upon which to work 
the value of their intellectual concentration is lost. 
To those who see farthest it is evident that the wider 
view is the saner view, for no man can exactly esti- 
mate the mental value of his brother, nor can he 
guess from whence the next idea is to spring in the 
proc ss of evolution; but it demands from the pos- 
sessors of knowledge the wisdom and generosity to 
give without hope of getting back personally, though 
it often happens that bread thus cast on the waters 
comes back after many days, for he who gives on one 
particular subject gets from others all the varied con- 
tributions and discussion upon allied subjects, as well 
as probable help in the solution of his own difficul- 
ties. We refuse to believe that there is less generosity 
in the minds of engineers to-day than there has been 
in the past, or that the commercial spirit can utterly 
quench loyalty to the traditions of their fathers, who 
gave and received and made their professions what 
they are by means of the mental attrition of their 
fellows, which modifies crude ideas and rounds up 
immature thoughts as effectively in the technical 
sphere as it softens acerbities and rounds up character 
in the purely social side of life. 


Egypt and the Engineer. 


THE advantages of civil engineering—which, as we 
know, is the “art of directing the great sources of 
power in Nature for the use and convenience of man 
—has never been more splendidly exemplified than 
in Egypt in recent years. Writing in 1892 of what 
engineers had then done Lord Milner said: “ The, 
works of these men had been the basis of all the 
material improvement of the past ten years,” and 
‘whatever is then spent will bring ina splendid return. 
What the engineer had done in 1892 was a trifle to 
what he has accomplished since, but Lord Milner no 
doubt saw further into the future than most people, 
and his words have been a hundred times justified. 
It is, almost in a literal sense, the engineer that has 
made Egypt, for it is by the great works conceived 
and executed by him on the Nile that the whole face 
of the country is being changed from waste to valuable 
land. In an article on another page Sir Hanbury 
Brown, whose experience of Egyptian irrigation work 
is unsurpassed, sums up for us the whole position. He 
shows us that for the ten and a half million pounds 
or so that has been expended on the construction o! 
the Assuan Dam and other irrigation works we hav: 
increased the value of the land of Middle and Lower 
Egypt and of the Fayum provinces from 191} million 
pounds to 487} millions, whilst the aggregate rent has 
risen from 16} milions to 37? million pounds. Thus. 
in the course of less than a score of years the en,» jx 
has raised the actual value of a country by nearly three 
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hundred million pounds and its rental value by more 
than twenty-one millions. It must be remembered, 
too. that this is no merely fictitious value, such as may 
he caused, for example, in cities by overcrowding, but 
vepresents actually the increased value of the land for 
avricultural purposes brought about by the beneficent 
reculation of floods and a constant supply of irrigation 
water. For example, to take but a single crop, the area 
planted with cotton has increased by half a million 
feddans—acres—in about twelve years, and the yield 
has risen from six millions to seven and a half million 
kantars, equivalent to five and a quarter million 
pounds Turkish. The prognostications twenty years 
avo of what irrigation would do for Egypt were 
regarded as startling, but they have been shown to be 


had something to do with the reasoning faculties of 
the brain. 

Dr. H. 8S. Hele-Shaw, in opening the discussion, 
commented upon the beauty of Professor Dalby’s 
methods, the abstruseness of the subject, and the 
originality of the treatment accorded it. It was, 
of course, impossible, he remarked, to dispute the 
accuracy of the mathematical processes on which 
the paper was founded. He then spoke briefly about 
the introduction of internal combustion engines for 
railway traction purposes, and illustrated his remarks 
by a reference to a diagram—see the accompanying 
figure—showing the characteristic curves for a 
1000 horse-power Diesel locomotive built by a Swiss 
firm and at work on the Continent. In concluding, 
he remarked that for long-distance journeys, in this 
country at least, the steam locomotive would, 


attention to the fact that curve Ne. 4 in Fig. 1 of 
the paper, after falling at first rose as the speed 
increased, whereas the corresponding curve in Fig. 3 
—the figure constructed from the dynamometer 
car records—showed that the total-:resistance of the 
train fell off as the speed increased. All formule, 
he said, agreed in making the resistance per ton 
increase as the speed increased. Why did the 
practical results exhibited in Fig. 3 contradict this ? 
He would also point out that air resistance was an 
important item in the working of a train. Was it 
not possible to take cognisance of this on the diagram * 
He thought that intervals of two seconds on a dyna- 
mometer car record were too long to permit of the 
deduction of accurate speeds. On the Midland 
Railway they had an instrument which gave speeds 
over fifths of a second. 
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far below the reality. This is due ee engineerin his opinion, never be displaced. For sub-| Mr. A. P. Trotter, of the Board of Trade, asked 
and there 18 no work of which he can lore proud. | urban work, electric traction and the central power | whether the author sanctioned the use of the phrase 
He has literally bent the great powers of Nature to | station would, in the majority of cases, soon become | “ force of acceleration.” He had been told by some 


his will and made two blades grow where but one|the general rule. But there were circumstances, 


grew before. 
\bundant 
“Crude” Oil. oo pg my 

difficulty or impossibility of electrifying a long line, 


We have previously drawn attention to the misuse 
of the — crude oil, wate manatee, of comise, of Mr. Walter Longland, the next speaker, said that 
as it flows from the wells, and which is not suitable for | jy. Peay me . 

: : ; “ta ; P : 1e paper conferred a boon on locomotive engineers, 
use in Diesel engines which burn either residual oils | ag by the use of its methods they would be able in 
after distillation or some of the heavier oils which | future to’ design their engines with more confidence 
come over in that process. That the misconception | of getting the desired results, than in the past. He 
is widespread and open to considerable objection is | would, however, like to make one suggestion. Curve 
evidenced by a contribution to the discussion on | No. 4 in Fig. 1 was plotted te show the total resist- 
Dr. Diesel’s paper which appears in the volume of | #”¢e of the train and engine, and part of this resist- 
the “ Transactions ” of the Institution of Mechanical | ®™¢e, Was taken to be that due to a uniformly rising 
Engineers just issued. In it two pages are given | meee of 1 in 1000. He thought that it would 

saa : : | have been better if the author had taken account 
up to indicating the danger of motor ships to them- | of the probable variation of gradient from paint to 
selves and others through using “crude” oil. If} point. He would suggest that the resistance due to 
they used crude oil, which contains a good deal of | a weighted average gradient might be substituted 
light spirit, they would, of course, constitute a con- | for that due to a uniform gradient. By “ weighted 
siderable danger, but unfortunately for the argument | 
they do not use it, so that the whole objection falls 
to the ground. If is really surprising what a firm | 
hold this word has taken, and we must plead guilty | 
ourselves to having fallen from grace, but now that | 
we have been able to point to an actual example of | 
the mistakes to which the misuse of the word may | 
lead, we trust that in future it may only be used for 
what it is, that is, crude oil as it comes from the wells 
before any refining process has been carried out, 
and not to the partly refined fuels which are used in 
Diesel engines and under steam boilers. 


be able to find a useful field in the near future. 





Characteristic Curves for Internal 
Combustion Engine Locomotives. 
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THE Institution of Mechanical Engineers held its | 
first monthly meeting of the present session last | 
Friday evening. The paper set down for reading and | 
discussion was by Professor W. E. Dalby, of the City | 
end Guilds Engineering College, and was entitled | 
“Characteristic Dynamical Diagrams for the Motion 
of a Train during the Accelerating and Retarding 
Periods.”” Before calling upon the author to read | 
this paper, the President, Mr. Edward B. Ellington, 
drew the members’ attention to a paper by Professor 
J. B. Henderson, of the Royal Naval College, Green- | average gradient,” he meant the average profile 
wich, entitled ‘‘ Theory and Experiment in the Flow | of a railway line, which profile should take account 
of Steam through Nozzles.’ This paper, copies | not only of the different rises and falls, but also of 
of which were distributed at the meeting, was written | the individual lengths of the gradients. Professor 
at the invitation of the Council, and gives a general | Dalby had claimed as one of the advantages of the 
account of the work hitherto done cn its subject.| procedure described in the paper that accidental 
It is intended for discussion in writing, and is to be| errors were smoothed out. He (Mr. Longland) 
regarded as the preliminary step towards settling | held that changes, say changes of velocity, might 
the details of a proposed research on the action of | at the same time be smoothed out where they were 
steam passing through nozzles and steam turbines. | not accidental. 
In accordance with the ruling of the Council, we | car it was possible to find the average velocity of 
refrain from publishing this paper until after December | the train every two seconds. 
31st, the date on which the written discusséon will | diagram, unless it were made something like 300ft. 
close. The President remarked that this paper and | square in size, could not possibly represent all the 
its discussion constituted a departure in the ways | variations of velocity which occurred in actual 
of the Institution. 
signed for the benefit of country members, and he | of the train nearly as accurately as direct calculations 
trusted it would be successful. from the dynamometer car records would do. He 

Professor Dalby then presented his paper, a reprint | would add that when twelve years ago he was engaged 
of which we are obliged to hold over till next week. | on the Great Western Railway’s dynamometer car 
The author, as our readers are aware, possesses the gift | the speed of the recording paper past the pens was 
of being able to expound a difficult subject in a very | 3ft. per mile. He considered the change of speed to 
lucid manner. and it must be confessed that the viva | lft. per mile to be regretted. 
voce account which he gave of the matter in Friday’s Dr. W. H. Maw referred to the manner in which 
Paper was a fine piece of work of this nature. In| the author made an allowance, in estimating the mass 
particular, the building up of the diagram—Fig. 1 | to be accelerated, for the rotational acceleration of 
of the paper—as he showed it in a series of lantern | the wheels and axles. Some thirty-eight years ago, 
slides removed many difficulties from the paths of | when making experiments on the braking of rolling 
those who had previously been somewhat confused | stock, he had had occasion to investigate this rota- 
by the rather complicated whole. tional effect, and, working in a different way from 

The President, in moving a vote of thanks to the | the author’s, he had come to the conclusion that 
author, remarked that the paper offered a splendid | the effect of the rotary acceleration of the wheels 
illustration of how graphical methods could make | might be neglected if the quantity representing the 
the ordinary man understand difficult mathematical | mass of the train in the calculations were the actual 
problems. He wondered whether there was any | mass of the train increased by 9 per cent. Professor 
physical reason for the fact that most minds could | Dalby said 7 per cent., but in view of the fact that 
understand graphical methods more readily than | wheel loads thirty-eight years ago were less than at 
equations. Some might urge that mathematics was | present, his allowance might be regarded as confirm- 
in the ordinary sense not properly taught, but he | ing the author’s. 
believed that the real cause went deeper and, probably, Mr. Henry Fowler, of the Midland Railway, called 
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such as those prevailing in Australia and other | hundred years out of date. 
countries, in which, through the absence of an | means of an ordinary spirit level, the tube of which 
and good supply of water and _ the | was bent to a somewhat larger radius than usual, it 


the internal combustion locomotive would apparently | and to trace every stroke of the pistons. 


From the records of a dynamometer | 


Professor Dalby’s | 


The procedure was partly de- | practice, and could not therefore give the resistance | 


mathematicians that iv using it he was at least a 
He might add that by 


was possible to observe the acceleration of a train, 
If the 
level were suitably graduated the acceleration could 
be very readily measured. 

Mr. G. P. Spooner spoke of some braking experi- 
ments in which he had taken part on an Indian 
Railway. On one occasion unequal braking had 
been responsible for the fracture of couplings at two 
different points on the train. 

The President, having intimated that further 
comments on the paper would be welcome in writing, 
Professor Dalby briefly replied to the discussion. 
Referring to the-,President’s preliminary remarks, 
he said that in his:opinion the ease with which most 
people followed graphical methods was primarily 
due to the essential features of co-ordinate geometry 
and to the simplicity of the system of axes invented 
by Descartes. Professor Hele-Shaw’s diagram inter- 
ested him in many ways, but from the general point 
of view it appealed to him as an illustration of the 
fact that any one of the family of curves might, as 
convenient, be used as the starting point in construct- 
ing a characteristic diagram. If he had been able to 
spend the time required to calculate from the dynamo- 
meter car records the velocity of the train at every 
| two seconds as Mr. Longland had done, he would have 
| commenced the characteristic diagram—Fig. 3— 
| 





| with the speed-time curve. The only reason why he 
| chose the time-distance curve as the starting point 
| was that this curve could be laid down very quickly 
| from the data on the record. Dr. Maw’s method of 
| computing the allowance for the rotation of the wheels 
| was interesting, and he would have pleasure in com- 
| paring it with his own. Mr. Fowler had put his 
| finger on a curious point which he had previously 
| noted himself. It was to be remembered, however, 
| that observations made on the road had to deal with 
| quantities which were constantly changing their 
| magnitude, and that in particular the indicated horse- 
| power taken from a locomotive running at a high 
|speed was not a very trustworthy figure. Many 
anomalies might arise from these causes. He might 
| add that he hoped shortly to be able to try an optical 
| form of indicator on a locomotive travelling at high 
speeds. He was at present experimenting with it 
/on petrol engines. As regarded wind resistance, 
| he could say that the general laws were fairly well 
| known. At the Imperial College a wind flume was 
| being built, and it would no doubt be found possible 
|to try experiments on coaches, trucks, &c. He 
| hesitated to give a direct ‘“‘ Yes” or ““ No” to Mr. 
| Trotter's query about the employment of the term 
| ** force of acceleration.”” The question involved was, 
| he thought, analogous to that bound up in the quarrel 
between the school of philosophers headed by Leibnitz 
and the French school. The former held that force 
| was the differential of energy with regard to space, 
and the latter that it was the differential of momentum 
| with regard to time. The quarrel lasted well over a 
| hundred years, until, in fact, someone discovered that 
| both were the same. 

Before closing the evening’s proceedings the 
| President intimated that the next meeting would 
| be held on the 22nd of November, when two papers 
| would be read and discussed. The papers would be 
| ‘* Vapour Compression Refrigerating Machines,’ by 
| Professor J. Wemyss Anderson, of Liverpool Univer- 
| sity, and “A Contribution to the Theory of Refri- 
gerating Machines,”’ by Dr. J. H. Grindley, of Cork. 





In a paper read before the Iowa Street and Interurban 
| Railway Association, Mr. Doane describes tests on carbon 
Land metallic filament lamps on street railways. The 
| fact that a change in voltage affects a tungsten lamp less 
| than a carbon filament one is a distinct advantage on the 
‘relatively variable pressures met with on railways and 

tramways, and may lead to a considerable saving in copper 
| for feeders. In addition the lamps themselves are more 
| economical. Data are given for three street railways. 
| In two cases the Mazda lamps had in one case an average 
| life of 1788 hours, as compared with 1330 for carbon fila- 
| ments ; in another instance an average life of 1564 hours. 
| A series of diagrams is presented showing compara- 
| tive cost and economy of the various tungsten lamps. 
| Tungsten lamps are better than carbon lamps whenever the 
| cost of energy exceeds the small figure of 0.5 cent (jd.) 
| per unit, 
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CHARLES Darwin’s theor, of the survival of the 
fittest applies as apmrupriately to engineering busi- 
Sesses as to animal life, and examples of its aptness 
are to be observed in all our great engineering centres. 
Perhaps Lancashire can supply as many illustrations 
of its veracity regarding engineering as any other 
county, in spite of its reputation for keenness in 
business affairs. It is therefore always a matter for 
gratification to find firms of old standing that have 
had sufficient foresight to anticipate the lines on 
which future development can be made with success, 
and thus to keep pace with the march of progress. 
The firm of Mather and Platt may be taken as an 
example. Established early in the last century. this 
firm was at first chiefly concerned with textile 
machinery for bleaching, dyeing, printing, and finish- 
ing cotton goods. It was many years afterwards that 
electrical engineering was taken up and subsequently 
developed into a very important branch. In fact, 
the firm may be said to have been a pioneer in this 
industry. Then the firm commenced to specialise in 
hydraulic plant, water filtration, sewage purification, 
well boring, and pumping installations, the firm being 


MANCHESTER. 


and was originally used at the Paris Exhibition of 1900 
as the Machinery Annexe. It is used for the hydraulic 
section of the firm’s business, and in it are made 
pumps, valves, humidifiers, cast iron tanks, &c., also 
for the manufacture of fire extinguishing appliances, 
including the Grinnell automatic sprinkler, fire ap- 
pliances, extincteurs, and armoured fire doors, &c. 

The administrative block is a building erected 
somewhat on American lines. Although non-fire- 
proof, it is of slow-burning construction, with flooring 
consisting of wooden joists placed close together on 
edge, and with a covering of maple to give a smooth 
surface. The outer walls are of brickwork, and for 
protection against fire the whole of the offices are 
fitted up with sprinklers. The arrangement and 
equipment of the administrative departments give 
to the visitor an impression of systematic manage- 
ment and efficiency without unnecessary expenditure 
in ornate fitments. The main offices are open from 
end to end, and only the managers and directors are 
provided with separate rooms. 

In 1903-5 it was found desirable to remove the 
electrical department to Park Works, and for the 
accommodation of this section two more bays, each 
376ft. long and 40ft. wide, were erected. Again, in 
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the original makers of the turbine pump. More recently 
the growing necessity for better means of protecting 
large buildings, such as cotton mills, from fire induced 
the firm to take up on a large scale the production of 
fire extinguishing apparatus. With branches spreading 
out in many directions many firms would have been 
inclined to “‘ mark time.’’ This was, however, not 
to be. The steam turbine and the large gas engine 
both held out promises of great things, and their 
manufacture was forthwith taken up. 

In the meantime space in the old site in Salford 
was becoming quite exhausted, and as there was no 
room for extension, except in an upward direction, 


it was decided to secure a site on which to build new: 


and more suitable works. A plot of land 50 acres in 
extent was therefore secured at Newton Heath, 
2} miles from Manchester, adjoining the Lancashire 
and Yorkshire Railway system, and in 1901 building 
operations were commenced. The portion on the 
left-hand side of the main block of buildings in the 
general view above and in the plan, Fig. 1, was 
erected in that year, and comprised an administra- 
tive building of two storeys and a workshop. The 
shop is 376ft. long and has a span of 130ft. and com- 
prises four bays. It is built of iron and steel stan- 
chions with T-iron stays and supports for the roof, 
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PLAN OF PARK WORKS 


1908, it was decided to make further extensions, and 
a commencement was made with a further structure 
comprising seven bays of the same length as the last, 
but with bays 52ft. 8in. and 42ft. 8in. wide. The 
details of construction of this building are generally 
similar to that erected in 1901. It has iron and 
steel stanchions with angle and T-iron supports. 
The whole of the iron and steel work for the new 
buildings has been supplied and erected by Edward 
Wood and Co., Limited, Manchester. All roofs are 
covered with Heywood’s patented glazing, and asphalt 
laid by the Northern Counties Asphalt Company. 
The floors are of concrete, prepared and covered 
with wooden blocks, and laid in with pitch. The 
design and ley out of the works heave been carried 
out by Messrs. Mather and Plett, under the direction 
of the building manager. 

In 1911 the building on the extreme left of the plan 
and general view was erected. It is a two-storey 
fireproof structure, 218ft. Gin. long by 48ft. 6in. wide. 
The upper floor is used for administrative purposes 
and the lower floor has been equipped as a dining- 
room and kitchen, with accommodation for over 
1000.men. The dining-room is divided into com- 
partments for the different grades of workpeople. A 
hot dinner is provided every dey at a strictly 





moderate price, and thoss men who prefer to 
bring their own food can heve it warmed or 
obtain hot water without eny charge. The 


offices above communicate with the older offices by 
means of a reinforced concrete bridge shown in the 
general view. Adjoining the ground fioor of this 
building is the workmen’s lavatory, of which an illus- 
tration is given in Fig. 4. This innovation is greatly 
appreciated by the workers. It is fitted up with long 
cast iron troughs which are filled with warm water at 
meal times and each man is provided with soap and 
towel, while lockers close at hand are available for 
hanging up coats, as nobody is allowed to hang 
his coat in the shops. Another.new building is a 
three-storey structure at the rear of the power-house, 
an illustration of which is given in Fig. 3. It is a 
fireproof building, the top floor being used as a pattern 
shop, the first floor as a pattern stores and paint 
shop, and the ground floor as a tin and plating shop. 

There is now in course of erection a building with 
seven bays, which will be used as a brass and iro: 

















Fig 2—AUTOMATIC ELECTRIC PUMP STARTER 
foundry. It measures 275ft. by 218ft. 6in. It is lofty 
and well lighted and is supplied with materials by 
means of a line of rails of standard gauge which run 
from the firm’s own siding on the Lancashire and 
Yorkshire Railway. From this siding lines of stan- 
dard-gauge railways also run into bays in each depar'- 
ment of the works, as is shown on the plan, Fig. !, 
and the raw material and finished products can be 
unloaded or loaded direct from and into trucks, 
thereby saving unnecessary handling. Further than 
this, a complete system of narrow-gauge tramwey. 
lines, 21}in. gauge, is laid in each bay, and trucks 
capable of carrying 2 tons are employed to convey 
goods from one department to another. The trucksrun 
on roller bearings to reduce friction and they can easily 
be pushed about the shops by one man.. All the bays 
of the main building are of the same length. The 
average height under the cranes is -24ft.. and eac/ 
bay is served by a powerful overhead electric travel- 
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-rane running the whole length of the building. 
. are in addition pneumatic hoists and jib cranes 
ted by hand and placed over the benches. The 

are illuminated at night by means of metal 


ling 
The 


opt 


“9 nt lamps, each of 1000 candle-power, distributed 
eq jistantly from one another and arranged so as to 
avoul the throwing of shadows. The ventilation and 
war: ing of the shops has been well considered. The 
lati: is effected by hot water at low pressure, each 
bay | 2ving its own battery of heating pipes running 
the ll length. The water is heated in boilers 
and is caused to circulate throughout the whole 
insto!stion by means of a centrifugal pump, thereby 
mairaining an even flow of a volume of 5000 gallons 
of water per hour. , 


Ti, larger machine tools are driven independently 
ir own electric motors and the lighter tools 
crated from sections of overhead line shafting. 
tion being driven by its own motor. The 
ener, to drive the whole of the works is taken from 
the Manchester Corporation Electric Supply mains. 


by 
are 0} 
each 





Fig. 3-THE POWER HOUSE 








Fig. 5~WORKMEN’'S DINING ROOM 


Alternating current is brought into the works at a | 
pressure of 6500 volts and is transformed down to 
direct current at 440 volts. It is distributed on the 
three. Wire system, so that two pressures are provided. 
Ample provision is made for testing’ all products. A 
brick culvert is laid underneath the floor and runs 
throuch all the bays. This culvert accommodates 
all the electric cables for power and lighting and the 
Steal, gas, and pressure water pipes for testing pur- 
hoses. Water for manufacturing. _purposes, fire 
Pumps, and general use in the works is obtained 


agg ' reservoir into which all the rain water from 
the roofs, &e., is drained. From this reservoir the 
water 


is forced by means of a turbine pump through 
the firm’s mechanical pressure filters, which 
' capacity of 6000 gallons. per hour. . From the 
‘ the water flows into a tank on the.roof, where a 
©ons‘ant pressure is’ maintained. For drinking end 
other purposes water is derived from: the Corpora- 
tion mains, 

le whole of the offices and shops are equipped with 
a model fire extinguishing plant. This includes some 
4000 Grinnell sprinklers divided up into eight. dis- 


one of 
ha 
filte 








' the, power-house to wherever required. | 


tinct installations, each of which is controlled by a| Of the remaining illustrations Fig. 3 shows the 
separate set of 6in. alternate wet and dry pipe valves. | transformers and switchboard in the power house, 
These eight installations are maintained under water | Fig. 4 the men’s lavatory, Fig. 5 the dining-room, 
pressure during the summer months, but to guard | and Fig. 6 the pattern making shop. The engravings 
against the effects of frost in the winter the water | on page 466 show different views in the main shops. 
is drained out of all the pipes above the main valves | 
and air is pumped in under pressure. These installa- 
tions are fed by an 8in. pipe from the Corporation | 
water main, and the supply is augmented by a gravity | 
tank of 10,000 gallons capacity and an electrically 
driven turbine pump capable of delivering 1000 ics a 
gallons of water per minute. In connection with this STEAM EXCAVATORS. 

pump there is provided the automatic starting gear| THE steam navvy or steam excavator—or steam 
shown in Fig. 2. This briefly consists of a vertical | shovel as it is termed in the United States—is one of 
hydraulic cylinder in which is a weighted ram; the| the most important and most extensively used of 
latter is held in position at the top of the cylinder by | American earthwork machines, and is also a machine 
means of a catch controlled by the pressure of water | having an extremely wide field of application. It 
in the sprinkler installation. When this pressure is | is not confined to earth excavation. It is used for 
reduced to a predetermined point by the opening of | loading the muck from rock cuttings. It is used also 
one or more sprinklers in case of fire, the catch releases | for handling and loading such materials as quarry 
the ram, which falls by gravity and so starts the elec- | rock, iron ore, coal, sand, gravel, &c. As an excavator 
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Fig. 4—-WORKMEN’S LAVATORY, SHOWING LOCKERS 
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Fig. 6—PATTERN MAKING SHOP 


trically driven turbine pump, which continues to work | 
until stopped by hand. As soon as the pump has been | 
started the ram is automatically raised again to its | 
former position and ready to start the pump afresh 
should occasion arise. From the above it will be 
gathered that the pump has not to be kept running 
continually, but is always ready for an emergency. 


its work ranges from the cellar of an ordinary dwelling 
to great railway cuttings, open mines—a single mine 
having some eighty steam shovels—and the great 
Culebra cut of the Panama Canal. It is not limited 
to steam power. For tunnel work and underground 
mines it is often operated by compressed air, by the 
simple process of working air instead of steam in the 
In connection with this fire extinguishing installation cylinders. As a further development it is operated 
there is provided a simple and efficient fire alarm, | by electricity, motors taking the place of the usual 
which immediately gives warning in case of even a engines. This, of course, involves special design and 
small escape of water inside the building, whether | construction, but the machines have proved effective 
the cause of the escape be a leaky joint, a faulty pipe, | and economical where current is readily available. 
or the operation of a sprinkler. The alarm continues The steam ‘excavator has been made the subject 
to be sounded as long as the escape takes place. This | of a very useful book on the practical side of engineer- 
appliance is operated by a valve which is connected ing construction work ; this is one by Mr. E. A. Her- 
with a small water wheel having revolving hammers | mann, on ‘“‘ Steam Shovels and Steam Shovel Work,” 
which beat against a gong. -. | which was published some years ago by the “‘ Engineer- 

Particular attention has been paid to the provi- ing News”’ Publishing Company, of New York. The 
sion, in the various parts of the works, of meens | steam excavator was designed and patented about 
for thoroughly testing the firm’s products. With | 1840 by a Mr. Otis, but it was not until 1865 that it 
this object high and low-pressure supplies of water, | came into general use, its introduction at that time 
air, and steam are led from the pumping plant in 





* No. VII. appeared October 4th. 





472 THE ENGINEER 


Noy. 1, 1919 








being favoured by the sudden activity in railway | on the underside, engaging a pinion on a cross shaft 
construction. Within a very few years it became an | carried in the jib. 


almost indispensable machine on works requiring the | in and out, while it swings vertically with a variable | waukee. 


excavation of large quantities of material, whether | radius equal to its distance from the pinion shaft. 
used for actual excavation or for loading rock, &c.,| For large machines two parallel racks gear with two 
loosened by blasting. At the present time there | pinions onthe shaft. A hoisting chain or cable leads 


In this way the bucket is racked | built by the Bucyrus Company, of 


are numerous firms manufacturing steam excavators | from the drum of the main engine over a set of sheaves | 


in a variety of designs and sizes. 


of design are alike in practically all of the machines. | Another chain leads to the swinging circle by which the 
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Fig. SO—-THE THEW EXCAVATOR 


A steel underframe carries the boiler, the main wind- | jib is swung. A separate engine mounted upon the 
ing engine, the swinging engine, and auxiliary appli- | jib is geared to the cross shaft, which operates the 
ances. At the front is the jib or crane, fitted to a | bucket handle. Chains were used almost. exclusively 
horizontal turn-table or swinging circle, and swinging | in the earlier machines, but of late years-steel cables 
through an are of 200 deg. to 250 deg. Im some have been adopted very largely. A double-cylinder 
machines the jib is a single member of latticed or | engine is commonly used for each of the three main 
plate girder construction, having its head supported | operations—hoisting the bucket, swinging the jib, 
from a vertical post or A-frame by a topping lift or | and racking the bucket handle. The details of engine 
guys. In other machines the jib is a triangular truss 
or crane, revolving around its vertical member. 


construction vary with the different makes. 
The large machines are mounted, as a rule, on 


The general features | to the block hooked to the bail of the bucket. | 


Fig. 51 shows one of the 100-ton steam excavatorg 


South Mil. 

Machines of this size are used in railway 

and general engineering construction work, and 
numbers of them are in service on the Panama ‘ ‘anal, 
The jib is of plate girder construction, guyod by 
heavy steel bars, instead of by a topping lift. from 


the top of the A-frame. The head of this frarve, jn 
turn, is attached to an anchor bar or backstay. which 
is secured to the rear portion of the underfran.. |p 


this way the weight of the boiler and engine sive to 
counterbalance heavy loads on the bucket in « eging 
or lifting. The foot of the jib is carried by the swing. 
ing circle. The underframe which is 44ft. long b. 10ft, 
wide, is composed mainly of four 2in. steel joists. The 


| extreme height to the top of the jib is 28ft. 9in., and 


to the top of the A-frame 19ft. 4in. For trans) orta. 
tion, the jib is unshipped and the A-frame » vung 
back till it is only 14ft. 6in. above the rails. The 
jack arms give a base support 20ft. wide. A bucket 
of from 3 to 5 cubic yards capacity is used, acco ding 
to the character of the work. The total clea: ance 
from rail level to the bottom door of the bucket, 
when open, is 17ft. The main, swinging, and bh icket 
engines are all of the two-cylinder reversible type 
and the main engine has cylinders 13in. by | in. 


The boiler is of the locomotive type. The movements 
are effected by 1}in. link chains, and there is a chain 
drive to each bogie. Another large manufacturer 
is the Marion Steam Shovel Company, of Marion, 
Ohio. Its machines are very similar to that above 
described, and range in weight from 27 to 120 long 
tons. 

The working force of a steam excavator consists 
ordinarily of three men :—First, the enginenian; 
he is stationed at the main engine, and controls the 
raising and lowering of the bucket, the swinging of 
the jib,. and the forward motion of the machine. 
Second, the crane man, who is stationed on a platform 
at the heel or at mid-length of the jib; he operates 
the thrusting or crowding engine on the jib, thrusting 
the bucket against the bank and withdrawing it 
when loaded. He therefore regulates the depth of 
the-cut and sees that the bucket gets its proper load. 
He also releases the latch of the bucket bottom when 
the bucket is in position to drop its load. It is 
essential that these men should work entirely in 
harmony, in order to secure effective work and the 
highest capacity of the machine. The third man is the 

















Fig. 51 -THE BUCYRUS STEAM EXCAVATOR 








Fig. 52—THE ATLANTIC STEAM EXCAVATOR 























Fig. 53—-STEAM EXCAVATOR WITH TRAVELLING TOP FRAME 


The jib is composed of two parallel members, and | bogie trucks with railway wheels. When at work they 





fireman. 


Fig. 54-THE VULCAN REVOLVING STEAM EXCAVATOR 


With the small revolving machines of the 





a 





between these is fitted the bucket handle, the outer | stand on short sections of rails, the rails being taken 
end of which carries the excavating bucket. This| up and shifted ahead as the machine advances. 
~ handle ”’ is usually a heavy timber, or two timbers, | Many of the smaller and some of the larger machines 
plated with iron. The object of using timber is to| are mounted on two axles with wide-tired road 
secure a certain resilience under the severe conditions | wheels, like those of traction engines. One or 
of shock, but steel handles have been used. The | both axles, or one axle of each bogie, is driven, usually 
bucket is secured against the end of the handle. Its| by a steel drive chain. The driving sprocket is 
cutting edge is of hard steel, and fitted with hard steel | operated from the main engine by means of a clutch. 
teeth. The bottom is a steel door, hinged at the back, | To give a steady working platform, the ends of the 
and held in the closed position by a latch. To dis- | underframe may be set up by jacks or by giving it a 
charge the load, the latch is tripped. As the empty | rigid bearing on the bogies. To give an extended 
bucket swings down to take another cut or load the | base of support when making heavy side lifts, jack 
door closes by its own weight, and is latched auto- | arms can be extended on either side of the front end 
matically. In most cases the bucket handle has a rack | and set up by jacks and blocking. 


locomotive crane type, the engineman controls all 
the movements, thus dispensing with the cranem:!t. 
Besides these men on the machine there will be from 
three to six pit men. Their work is to throw back 
material that falls too close to the machine, to ley el 
up a bed for the rails, and to shift and relay the rails as 
the machine advances. When the excavated material 
is removed in railway wagons or tip wagons there ill 
be required usually one or two locomotives and two 
trains of wagons. Each train will have an engine- 
man, fireman, and trainman ; the last will attend i 
the tipping and righting of tip wagons. There 
will be also from eight to twelve men at the dumpiig 
point to shovel the material clear,of the rails and 














Nov. 1, 1912 


THE ENGINEER 


473 











pring it to a proper surface. This work is assisted 
goiwctimes by a spreader projecting from the rear 
wavon. In tough and hard material, there may be 
froin two to six men drilling and blasting ahead of 
the excavator, or breaking the material down with 
pik poles. . 7 : 

‘he amount of material excavated in a working day 
depend largely upon a number of factors inde- 
‘ont of the size or nominal capacity of the machine. 
Thee may include the efficiency and alertness of the 
engineman and craneman, the character of the 
material, the delays for moving ahead, the proper 
sup) ly of wagons, and the arrangement of tracks 
to {acilitate the movement of the wagons. On 
the /’anama Canal a record of 4823 cubic yards of 
earti: and rock, measured in place, has been made by 
je 100-ton excavator in an. eight-hour working 
The machine was of the Bucyrus Company’s 
make, and practically identical with that shown in 
Fig. 50. The working time was 5 hours 20 minutes, 
giving an average of 15 cubic yards loaded on wagons 
per minute of working time. The non-working time 
included 100 minutes for moving the machine 
20 times at 5 minutes each—55 minutes waiting for 
wagons, and five minutes for taking coal. The labour 
cost was £6 for a foreman, engineman, craneman, 
fireman, and eight labourers. The cost for supplies 
was £5, including 5} tons of coal, three gallons wagon 
oil, two gallons valve oil, 2 lb. cup grease, and 1 Ib. 
gear grease. This total operating cost of £11 is 
equivalent to a fraction over one half-penny per 
cubic yard of material loaded. 

Another case of the extensive use of steam ex- 
cavators in large numbers is on the great open-cut 
iron mines in Northern Michigan, where the machines 
are used for stripping the overburden, for excavating 


on 
wit 
per 


a sing 
day. 


wagons can be loaded in tunnels and narrow rock 
cuttings where wagons cannot be run on a through 
track extending beyond the machine. 

On some kinds of work, mainly canals, where the 
excavated material is deposited as a spoil bank 
parallel with the cutting, special apparatus is used 
for handling the material. Such a device is a travel- 
ling tip frame running on a line of rails along the top 
of the cutting. The main frame carries a winding 
engine and boiler; on the other side is an inclined 
cantilever frame or jib with a tipping cradle at the 
top; on the inner side is an apron extending down 
the slope to a platform beside the excavator. Such 
a machine is shown in Fig. 53. Two lines of rails 
extend from the platform to the tipping cradle, and 
on these run two end-tip wagons operated by the 
winding engine. The same plan has been used with 
an excavator stripping coal seams for open working. 
In this case no apron was used, the machine travelling 
on rails laid on the same level as those of the excavator. 
In a similar case the excavator was mounted on a 
platform 56ft. by 30ft., carried by four bogies, and 
having a tower 50ft. high, from which was guyed the 
head of an inclined lattice jib or boom with a 40in. 
belt conveyor. The machine worked to and fro, 
making a cut 35ft. wide, and throwing the spoil 
into the pit made by the removal of the coal from the 
bottom of the previous cut Steam excavators with 
long jibs and bucket handles have been used to deliver 
the material at an exceptional height. Others have 
been made with long bucket handles for excavating 
deep trenches and such a machine has been shown 
in a former article relating particularly to trench 
excavation. 

The Thew excavator, built by the Thew Automatic 
| Shovel Company, of Lorain, differs essentially from 
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the ore, and loading the ore from stock piles into 
wagons. One of the open workings is approximately 
12,000ft. by 3000ft. in area. Ordinarily the machines 
work in straight lines, but at one mine they work in 
an oval of ever-increasing area, two or three levels 
or benches being excavated at the same time. One 
company alone has eighty machines, while others 
have from ten to twenty-five, practically all of these 
being among the largest sizes made. In 1907, the 
company having eighty machines excavated 27,000,000. 
yards of overburden and ore. Five excavators, 
working 470 hours each in one month, moved 
276,000 yards, or nearly 120 tons per machine per 
hour. At the Biwabik mine, using three excavators, 
with two locomotives to serve each machine, one 
excavator made a record of 4446 tons in ten hours, 
and for one month it averaged 3458 tons per working 
day. The crew consisted of engineman, craneman, 
fireman, and five pit men. Such records can be made 
only where the work is steady and continuous. 

Most of the important railway companies have 
exca\ ators of their own, which are kept in use for such 
work: as widening, reducing gradients and curves, 
building branchesand spurs, digging gravel for ballast, 
and various other purposes. For general work of 
this kind, the American Railway Engineering Asso- 
ciation has recommended a 70-ton excavator having 
% 2)-yard bucket. It should cut to 4ft. below 
the vails and discharge the material at a clear height 
of | 6it. above the rails, being capable also of excavat- 
ing and discharging three bucket loads per minute. 
It should have 4 tons bunker capacity and 2000 gallons 
tank capacity. Cables were recommended as prefer- 
ab! to chains, both for the hoisting and swinging 
movements. The jib should be capable of swinging 
through an angle of more than 180 deg., so that 
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Fig. 55—THE VULCAN REVOLVING STEAM EXCAVATOR 


the ordinary machine in the arrangement of its 
bucket handle. Ordinarily a long handle is racked 


| to and fro ona fixed shaft in the jib, as described above, 


and the position of its fulerum is permanent. In 
the Thew machine the bucket handle is short, and 
has its end pivoted to a carriage travelling on a 


part of the jib. The arrangement is shown in Fig. 50. 
Thus the thrusting motion is directly horizontal and 





the point of rotation is shifted close to the work when 
the bucket is being loaded. The machines are used 
extensively. Most of them are of the locomotive crane 
type, in which the engine, boiler, and jib are all 
carried by a revolving frame above the main under- 
frame. 

Another steam shovel which differs from the ordi- 
nary design is that built by the Atlantic Equipment 
Company, of New York. One of these is shown in 
Fig. 52. Two special features are in the arrangement 
of the bucket hoist. In the first place, the main 
winding engine is mounted directly upon the turn- 
table or swinging circle, so that it revolves with the 
jib, while in all other machines this engine is mounted 
on the underframe. In the second place, no pulley 
blocks are used, but the wire cable is led directly 
from the drum to a large sheave at the head of the 
jib and thence to the bucket. Furthermore, no bail 
is used, but the cable is attached directly to the 
back of the bucket. By this direct lead from the 
winding drum to the bucket the friction loss is re- 
duced materially, while it also gives a higher lift to 
the bucket, since there are no pulleys to intervene 
between it and the jib. The turn-table and jib are one 
structure, of plate girder construction. This has the 





advantage of reduced length for the same lift and reach 
as in machines of ordinary construction. The weight 





horizontal runway which extends through the lower | 


of the engine at the base of the jib is no disadvantage, 
as the jib and turn-table are so designed as to form the 
engine frames, thus reducing weight. The arrange- 
ment also permits of the direct lead of cable, while 
the weight of the engine counterbalances the bucket 
to better effect than with the engine placed on the 
main underframe, independently of the jib. A num- 
ber of these Atlantic machines is in-use. 

Some other modified designs, which have been used 
only to a limited extent, may be mentioned. The 
Kilgore machine (1903) had no chains, cables, or 
gears, but all movements were effected by four direct- 
acting steam cylinders. A vertical cylinder in the 
A-frame had connecting-rods hung from ite crosshead, 
as in a steeple engine, and attached to the heel of the 
jib, the jib being pivoted so that its angle could be 
varied in this way. A cylinder carried on trunnions 
in the jib had its piston-rod connected to the heel 
of the bucket handle, so as to raise and lower it, 
while a cylinder within the jib had its rod attached 
to the casting carrying the shaft upon which the 
handle turned, so as to give a direct thrust to the 
bucket. A horizontal cylinder on the underframe 
had its rod attached to a horizontal rack gearing 
with a circular rack on the turn-table carrying the jib. 
The Allis-Chalmers excavator (1905) had a duplex 
cable connection from the engine to the bucket. 
The main cable led from the engine over a sheave 
at the top of the A-frame and then down to a drum, 
around which it was coiled, its end being attached to 
the drum. This drum was of large diameter, but 
had on each side, and integral with it, a smaller drum. 
Each of these latter carried a cable which led over the 
jib to the bucket. No bail was used on the bucket. 
The Wolfe machine (1908) was an attachment to a 
traction engine, and intended for light work. A 
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steel A-frame was fitted astride of the smoke-box, 
and on part of it was a short inclined jib with a rigid 
tie connecting its head to the top of the A-frame. 
Upon the jib was a steam cylinder. The bucket 
handle was pivoted against the saddle beneath the 
firebox, and carried a wide * pan” bucket. From 
this bucket a hoisting chain was led over a sheave 
| at the end of the jib, and then attached to the piston- 
| rod of the steam cylinder. 

| The use of steam excavators on small pieces of 
| work is often desirable, but it is not economically 
| practicable with machines of the ordinary type. 
| This is due to the large size of the machine, the diffi- 
| culty and expense of moving it to and from the work, 
| the number of men required, and the small amount 
| of time during which the machine can work to its 
full capacity on a small job. The great advantages 
of the steam excavator in rapidity, economy and small 
labour cost led to its development into small sizes 
of special design, applicable to small pieces of work, 
and available also for very shallow cuttings, in which 
an ordinary machine would have trouble in filling 
| its bucket. These small machines are designed very 
| much on the lines of a locomotive crane. A steel- 
framed four-wheeled truck, having either railway 
wheels or wide-tired road wheels, carries a turn-table 
upon which revolves an upper frame or platform 
carrying the machinery and the jib. The engire 
| and boiler are placed at the rear to counterbalance 
the bucket load. The engineman controls all move- 
ments ; in fact, a fireman is required only when the 
machine is working continually at its full capacity. 

A machine of this kind, built by the Vulean Steam 
Shovel Company, of Toledo, is illustrated in 
Fig. 54, while Fig. 55 shows the construction of the 
machine. These Vulcan revolving excavators weigh 








474 


THE ENGINEER 


Nov. 1, 1914 


————e 
— 








from 15 to 33 tons, and have capacities of excavating 
from 200 to 800 yards per day in ordinary material. 
The 33-ton machine, with a 14-yard bucket, can dig 
500 to 800 yards per day. It can discharge the ma- 
terial at a height of 12ft. from the rails and at a radius 
of 26ft. from the centre of the machine. By raising 
and lowering the jib, the working height and radius 
can be varied considerably. The main engine A 
operates the hoisting cable B and topping lift C. On 
the jib is an engine D for operating the bucket handle 
Eby its rack F. A third engine operates the swinging 
and propelling movements. This is geared to a 
vertical shaft G in the centre of rotation. For swing- 
ing, this shaft operates by bevel gears a short shaft H, 
which carries a pinion meshing with the fixed circular 
rack IT on the underframe. For propelling, a.bevel 
pinion on the lower end of the shaft drives a bevel 
spur wheel K on a cross shaft carrying sprocket wheels 
for a driving chain to each axle. 

The use of electric power for operating these 
machines presents several advantages in cases where 
current is available. Some are in use for gravel 
excavation in placer mining work, and others for 
miscellaneous work in electric railway construction, 
and improvement. For the iron ore workings, 
where large numbers of excavators are employed 
as described above, it has been proposed to operate 
these machines by electricity from a central power 
station as a measure of economy. The advantage 
was estimated to be in fuel saving, as compared with 
the operation of large numbers of small boilers. On 
the other hand, large electric excavators of the same 
type have proved unsatisfactory in quarry work, 
for loading the rock into wagons. These were 120-ton 
machines, each with a 4}-yard bucket, a 200 horse- 
power main motor, 80 horse-power thrusting motor, 
75 horse-power swinging motor, and a 3 horse-power 


motor-compressor for the brake system. They 
worked on 220-volt continuous current. Their one 


unsatisfactory feature was the speed of the move- 
ments. With steam machines, the bucket is thrust 
into the pile of rock, raised to take a load, withdrawn, 
swung over the wagon, emptied, and returned to the 
bank with great rapidity. If the bucket fails to take 
@ proper load it is rapidly withdrawn and again thrvst 
forward. Or if the bucket lodges under a specially 
large block or heavy pile of rock it can be raised 
slowly so as to dislodge the mass without straining 
the machine. With the electrically-operated machine 
the speed contro] was much less rapid and flexible. 

Under more ordinary conditions, however, both 
large and small electric excavators have been very 
successful. The Toledo and Western Electric Rail- 
way has used a 40-ton machine for widening cuttings, 
&c. This is mounted on bogies, and has a 1}-yard 

_ bucket. It will excavate to a width of 26ft. at rail 
level and 33ft. at l0ft. above the rails. There is a 
65 horse-power motor for the main winding drum and 
the propelling gear, a 25 horse-power motor to operate 
the bucket handle, and a 20 horse-power motor for 
swinging the jib. Current of 500 to 600 volts is 
taken from a trolley wire, and where work is at a dis- 
tance from the main line a temporary wire is strung 
on poles to the machine. The Milwaukee Electric 
Railway has a small 20-ton machine of the same type 
for excavating gravel ballast. These two machines 
were built by the Vulean Steam Shovel Company, of 
Toledo, but electric excavators are built also by other 
firms. 

On the 120-ton electric machines, the motors were 
operated by controllers of the tramway type, and 
special means were provided to prevent damage of 
the motors by overload. The main motor had an 
automatic magnetic controller, a circuit breaker, and 
a series overload relay. Should the bucket meet 
an obstruction and impose an excess demand of power, 
the relay would relieve the excess current, and so 
prevent the motor from being burned out. The 
motor for the bucket handle had similar equipment. 
In addition, there was a foot. brake for holding the 
bucket at any desired point should the circuit breaker 
be thrown out. 

In a number of cases these excavators have been 
vsed in loading spoil in railway tunnels, and in such 
cases they are operated usually by compressed air. 
In the recent driving of two spiral tunnels for reducing 
gradients on the Canadian Pacific Railway, four 
Marion excavators were used. These were ordinary 
steam machines, the boilers being utilised as receivers. 
Other machines, however, are built specially for 
compressed air working, and have no boiler equipment 
or housing. Some 12-ton Thew excavators of this 
sort, resembling locomotive cranes, have been used 
in the lead mines of the American Zinc, Lead, and 
Smelting Company, in Missouri. They are mounted 
on wide-tired road wheels, and the 16ft. jib gives a 
lift of Gft. to the bucket. 








THE first step towards the long-needed underground 
railway to cope with the congested traffic of Milan has at 
length been made and the Rivista Teenica delle Ferrovie 
Italiane informs us that the Municipal Town Council of 
that city is inviting proposals of as detailed a nature as 
possible to be presented to the mayor before the end of 
next March. The electric energy is to be supplied by the 
town at a price to be agreed upon with the future con- 
tractors, and those proposals will have preferential treat 
ment in which the formulator of them is ready to assume 
the concession of the line. 





FORTHCOMING MEETINGS. 
No. III.* 


THE meetings of the Institution of Post-office Electrical 
Engineers will be held in the lecture hall of the Institution 
of Electrical Engineers, Savoy-place, Victoria Embank- 
ment, W.C., at 6 p.m. The annual general. meeting, 
however, which takes place on April 21st, will commence 
at 5 p.m. On November Ilth, Mr. Charles E. Hay is 
to read a paper on “ Alternate Current Measurements, 
with special reference to Telephone Cables, Loading Coils, 
and the Construction of Non-inductive Resistances.”’ 
The next meeting will be held on December 9th, when 
Messrs. A. B. Hart and W. J. Hilyer will present a paper 
on ‘Trunk Telephone Communication, Transmission 
Schemes and the Design of Circuits.’”’ This will- be the 
last meeting in the present year. In the New Year one 
paper will be read every month up to March. The first 
which deals with the electrophone service, will be presented 
by Mr. J. H. Pattman on January 13th. The other two 
papers are entitled ‘‘ Loading Coils ’’ and ‘* Wireless,” 
and will be read on February 10th and March 10th respee- 
tively. The authors are Messrs. 8. A. Pollock and F. 
Addey. 

Coming now to the Graduates’ Section of the North- 
East Coast of the Institution of Engineers and Shipbuilders, 
a conversazione and dance will be held on November 22nd. 
Mr. C. H. Bentham will read a paper on ‘‘ The Design of 
the Two-cycle Marine Diesel Engine * on November 30th. 
On December 14th, Mr. C. Ian Burrel has promised to 
read a paper on ‘Some Further Developments of the 
Aeroplane.” Five papers are down on the programme for 
the New Year. The first, which will be presented at a 
meeting on January 11th by Mr. W. M. Parker, is entitled 
““General Features of Yacht Design.” ‘‘ Pipe Design ”’ 
is the title of a paper written by Mr. J. Dickinson, and this 
will be brought before the members on February Ist. 
The other papers down on the programme have the follow. 
ing titles :—‘* Oil Burning Installations in Marine Boilers,” 


‘* Transmission of Power by Chain Drive,” and ‘‘ Some 
Notes on the Four-cycle Marine Diesel Engine.’’ These 


will be presented on February 22nd, March 15th and 
April 26th respectively. The authors are Messrs. E. T. 
Champness, M. Bagyaw and Summers Hunter, jun. 

There is a number of attractive items on the programme 
issued by the Railway Club. All the meetings are to be 
held at 92, Victoria-street, S.W., and will commence at 
7.30 p.m. The first paper which is by the Rev. W. J. 
Scott, is entitled ‘‘ Railway History in the Seventies and 
Eighties.’’ It will be read on November 12th. The next 
meeting is the last in the present year, and will be held on 
December 10th, when Mr. Vernon Somnerfeld has promised 
to give a paper on ‘‘ The Express Train of the Future.” 
The annual general meeting is to he held on January 14th. 
Mr. J. F. Gairns has promised a paper on ‘‘ Rambles on 
Great Railways ” for February llth, and Mr. G. J. Allen 
a paper on “ Locomotive Superheating from the Stand- 
point of Performance” for March 11th. On April 8th 
Mr. T. W. D. Smith will deal with ‘“‘ The Influence of 
Railway Publicity.”” An extra meeting is to be held 
on April 22nd, when Mr. E. J. Miller will give 
a lecture with lantern views on “‘ The Railways of the 
Grisons, Switzerland.”” There are to be two other meet- 
ings, one on May 13th and the other on June 10th. At 
the first-mentioned meeting a paper will be read by Mr. 
M. D. Greville on ‘‘The Glasgow and South-Western 
Railway,” whilst on June 10th the subject of the paper is 
“The Railway Ticket and How to Improve it.” The 
author is Mr. G. W. J. Potter. 

The only meeting of the Institute of Metals definitely 
arranged is the annual general meeting, which is to be 
held at the headquarters of the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, on Tuesday and 
Wednesday, March 11th and 12th. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





IMPROVEMENTS IN MACHINE TOOLS. 


Srr,—I have read with great interest the report that appeared 
in your journal of the exhibits at Olympia, and think it an ex- 
cellent idea to have a Supplement devoted entirely to British 
productions. I have always been an earnest student of machine 
design, and some years ago you did me the honour of publishing 
an article of mine on the subject. Having recently been 
developing some improvements in machine tools, I have been 
brought into contact with many makers and users, so I hope 
I may be allowed to say a few words on the subject. 

The improvements in the British machine tools at Olympia 
appear to me to be mainly matters of degree, and I cannot help 
thinking that many things yet remain to be done. It is some- 
what strange that so few attempts should have been made by 
British, or for the matter of that, foreign designers, in the direc- 
tion of avoiding the waste of time that occurs in the handling 
of some machine tools. This is especially the case in machines 
using single-point cutting tools. 

A machine tool maker recently gave it as his opinion that the 
average engine lathe is only occupied in cutting for five hours 
out of nine, the greater part of the remainder of the time being 
taken up with measuring the work. In many classes of planing 
a similar state of affairs must exist. : 

Then, again, in the vertical boring and turning mill, the advan- 
tages in the matter of chucking are often neutralised by the 
difficulty of applying any measuring instrument to the work 
without stopping the machine. This is more particularly so 
in the larger sizes, where the operator has to mount on the table 
after the machine is stopped, and then the work is practically 
at his feet, and he has to kneel or stoop to get at it. 

As to the engine lathe, when we consider the amount of atten- 
tion that has been lavished on it in all other respects, it is some- 
what strange that such an important point as this should have 
been overlooked, and that there is nothing to guide the work- 
man as to what dimension a tool is producing until he has 4aken 
a cut—practically at random—and measured it. To make 
matters worse, there is no measuring instrument on the market 
which can be applied to the work while it is in motion, if we 
except the old-fashioned callipers, which, strictly speaking, are 
not a measuring instrument but a comparing one. As neither 
a micrometer, snap, or limit gauge can be applied to the work 
while it is in motion, the bringing to rest of a lathe running at 
the high speed justified by modern steels is a matter of some time, 
and mounts up to a considerable period during a day. : 

Though not a British production, the Lo-Swing lathe is a 











* No, II. appeared October 25th. 


step in the right direction as regards this matter, ast) too} 
can be withdrawn from the work when not wanted, but can “4 
set back to their original positions _— when required \ithout 
any adjusting or measuring, although they have to be .; y in 
the first place. There is no doubt that the output of turret lathes 
could be increased if there were better provisions for | catj 
the tools. The all-gear head is too costly for many pure iasers 
and the cone pulley is still with us, and so is that barbarous 
thing, the Seek gate, and it is somewhat strange that at () ympia 
no sort of device for shifting belts on cone pulleys was s)\wy, 
Luton, October 28th. OWEN Lis: ny, 


OIL ENGINES v. STEAM ENGINES. 


Srr,—Mr. Holzapfel’s letter in your last issue raises a <i), the 
ag of oil engines versus steam engines, and your co spon. 
ent, like everyone else, at the present time follows the ©. <hion, 
and desires to see Diesel engines supplanting steam ©) vines 
I have the greatest regard for internal combustion engin, of aj 


sorts, but I am not so blinded by their obvious advanta;, - that 
I cannot see that there is still room for the steam engi: \i;. 


Holzapfel’s char inst the latter is that it is extra. igant, 
and he tells us that it consumes from 3 Ib. to 6 Ib. of «. «| per 
effective horse-power hour in sizes between 50 and 250) j,orse. 
power. On the other hand, he gives .5 lb. of oil—e val jn 
price, say, to 1 lb. of steam coal in London—as the consu): ption 
of Diesel engines: In this he does an injustice to the -team 
engine and more than justice to the Diesel. If Mr. Ho'zapfel 
will try a steam engine built with the same care and «sting 


about the same capital sum with its boile: as the Diesel iid its 
accessories, he will find that the “‘ odious comparison ”’ « :nnot 
be sustained. He may get a guarantee from several 1: xkers 
to give him a horse-power hour for 1.25 lb. of coal, and -ome 
will even guarantee 8 lb. of steam per horse-power in si/es of 
about 100 horse-power. The steam engine has, moreover, 
advantages in many cases which the Diesel and other oil engines 
lack ; it is more flexible, it causes less vibration, it is ea-ier to 
adjust, it is more easily handled, and it is far less noisy. Under 
certain circumstances, particularly in large cities, vibration and 
noise are matters of the very greatest consequence. 

In the matter of space there is not very much one way or the 
other. It is, of course, possible to tuck an oil engine away in 
places where a steam engine could not be pet, but no one does 
so willingly, but only under the stress of circumstances. W hen- 
ever it can be dene, as much room is provided for an oil engine as 
would accommodate an overtype steam engine and boiler of 
equal power. The storage of coal is, of course, a troublesome 
factor, but not very much more so than the storage of oil. 

Finally, it must be recalled that all comparisons must ulti- 
mately go back to price. I should like Mr. Holzapfel to work out 
the capital cost of buying and erecting a Diesel engine with all 
its accessories and a steam engine with its accessories, and then 
find how much saving he could effect per annum with oil at, say, 
55s. per ton and coal at 17s. Many Diesel engines were put 
down when their fuel could be purchased at about 25s. per ton ; 
it has now risen to over 50s., and in all probability it will go a 
good deal higher. 


October 28th. VAPORE. 


FIXED CHARGES AND DEPRECIATION. 


Srr,—-Will you permit me to acknowledge the appreciative 
remarks and courtesy of your correspondent, Mr. A. Williams 
Price, whose letter in your issue of October 18th raises the ques- 
tion of “* interest-earning power of money set aside annually to 
reserve fund.” 

I wish to say that such interest would not be recorded in 
depreciation account, but would appear on the credit side of our 
profit and loss statement, as a set-off against the expenses 
detailed on the debit side, among which we should find ** depre- 
ciation account.” Again, the profit-earning value of such an 
investment does not retard the depreciation of a tool, and cannot 
properly be credited in depreciation account, so that the table 
of values included in my article on page 323 cannot be misleading, 
as its function is to show the residual percentage value of plant 
at each succeeding year-end as shown in depreciation account. 

I would like to add, in conclusion, that it is quite common 
practice to invest such reserves in the business itself, in prefer- 
ence to the course referred to by your correspondent. In such 
case the reserve becomes merged in the general assets of the 
firm, and the interest earned finds expression in the declared 
profit on trading account. It follows, therefore, that the 
declared dividend is not reduced in the manner of Mr. Price's 
concluding remarks, for our statement of profit and loss would 
not be complete, nor would our trial balance prove itself, if any 
interest directly or indirectly earned were not shown in the books 
of account. 


Levenshulme, October 26th. Henry SPENCER 








INTERNATIONAL Roap Concress.—The Organising Council of 
the International Road Congress, to be held in London in June 
next year, invites the assistance and co-operation of the trade 
in order that the third congress may be made even more suc- 
cessful and useful than its predecessors. Several firms having 
come forward and placed their services at the disposal of the 
Council, the following sub-committees have been formed : 
(1) An exhibition sub-committee to co-operate with the general 
exhibition committee of the congress in promoting the success 
of the exhibition, and making it fully representative of the British 
industry. (2) An entertainments and demonstration sub- 
committee primarily to organise the excursions to different parts 
of the country for the purpose of inspecting roads, quarries, 
factories for the construction of road machinery, &c., and places 
of interest. The members of the trade throughout the country 
are now invited, first, to provide financial assistance for the 
proper reception in London of the members of the congress, and 
the representatives of road authorities, not only of the United 
Kingdom, but from Europe, Asia, and America ; secondly, 
to lend motor cars and to receive and entertain those taking part 
in the inspections which will be arranged during the week of the 
congress, and also in the following week to North Wales, South 
Lancashire, Scotland, the Midlands, and South of England ; 
and, thirdly, to take spacés in the exhibition so as to make it 
fully representative. 

Tue MacuINE TOOL AND ENGINEERING AgsOcriaTION, LiMiTED. 
—At noon on Friday last, October 25th, a meeting of the exhi- 
bitors at the International Engineering and Machinery Ex!ii- 
bition assembled in the Exhibitors’ Club at Olympia at the inv'- 
tation of the directors of the Machine Tool and Engineerin¢ 
Association, Limited. In the absence of Mr. Alfred Herbert, 
‘who was entertaining the French engineers at Coventry, the 
chair was taken by Mr. Walter Deakin, who 7 a vote . 
thanks to the organising managers, Messrs. F. W. Bridges «1 
4. H. Luke, which was seconded by Mr. Darling (Messrs. Darling 
and Sellers, Limited), and carried with acclamation. Mr. pee 
in his reply, said that the efforts made by himself and his ¢!- 
league had resulted in success because of the hearty co-operation 
of all concerned—the exhibitors, the directors of the Assoc ia- 
tion, Mr. Fellowes (the assistant manager), Mr. Williams (the 
secretary), and the staff having all worked splendidly toget } s 
to produce the great result achieved, namely, an exhibition 
which had resulted in good business for all. Mr. Bridges et 9 
replied, and paid tribute to the work of Mr. Fellowes, who, !\ 
said, had been associated in business with him for no less then 
twenty years. A vote of thanks to the directors of the Assoc: < 
tion was proposed by Mr. George H. Alexander, seconded })\ 

















Mr. Harold Butler and supported by Mr. Joseph Hill. 
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LLOYD'S REGISTER OF SHIPPING. 


Tae annual report of Lloyd’s Register of Shipping for 
the year ending June 30th, 1912, has just reached us, 
From it it appears that at the end of that period 10,445 
merchant vessels, registering about 21} million tons 
gross 


The details are as follow :— 





Register. 
Material of British. | Foreign. Total. 
onstruction and |-————— = fgerves 
aay : ription. No. | Tonnage. | No. | Tonnage.| No. | Tonnage. 
Jron and steel : : os ee eee | 
Stea oe .. | 6073 | 12,854,517 | 3271 | 7,365,904 | 9,344 | 20,220,421 
Sail We ae 280 411,083 | 669 1,058,685 959 | 1,469,768 
Wood & composite : | 
Steam and sail ..| 141 18,084 | 11 1,984 152 | 20,068 
Total 6494 | 13,283,684 | 3951 | 8,426,573 | 10,445 | 21,710,257 


During the year, classes were assigned by the Committee 
to Gs4 vessels. Their registered gross tonnage 
amounted to 1,468,166 tons. These figures represent 
623 steamers of 1,455,988 tons and 61 sailing vessels of 
21,178 tons, all of which were constructed, in accordance 
with approved plans, under the special supervision of 
the surveyors to Lloyd’s Register. Of the total, 1,006,535 
tons, or about 68} per cent., were built for the United 
Kingdom, and 461,631 tons, or about 314 per cent., for 
the British Colonies and foreign countries. 

As compared with the figures for the preceding twelve 
months, the present return, following the general move- 
ment of the shipbuilding industry, shows an increase of 
366,865 tons as regards steamers, and 2825 tons as regards 


new 


sailing vessels. 

The Committee expresses its pleasure in observing the 
continued confidence which shipbuilders and shipowners 
have in the Society’s rules for the construction and classi- 
fication of steel ships. Under these rules plans for vessels 
representing 2} million tons of shipping have been approved 
during the past twelve months for construction under the 
Society's survey with a view to classification in Lloyd’s 
Register Book, and since the rules were revised in June, 
1909, plans for over 6 million tons of shipping have been 
so approved. The Society’s returns for the quarter ended 
September 30th, 1912, showed that the tonnage in course 
of construction under the survey of the Society’s surveyors 
was 1,820,392 tons gross, a number never before reached 
in the history of the Society. Of this total 482,875 tons 
were being built abroad. 

To meet the convenience of French shipowners, ship- 
builders and marine engineers, in complying with the 
requirements of the French shipping law—under the pro- 
visions of which the highest classification in Lloyd’s 
Register exempts vessels from certain official surveys— 
the Committee has issued a translation of the Society’s 
rules in the French language ; and, in view of the large 
amount of tonnage now being constructed under the special 
survey of the Society's surveyors in Germany, a translation 
of the rules is being printed in the German language. 

The advent of the Diesel engine for marine purposes 
was referred to in last year’s annual report, and the success 
of the first vessels fitted with engines of this type has 
already led to a very considerable increase in their con- 
struction, more especially in Holland and Germany. 
This development has been watched by the Committee 
with great care and interest, and the various problems 
attendant on the introduction of the internal combustion 
engine into sea-going vessels have received the close 
attention of Mr. Milton, the Society’s chief engineer 
surveyor, who has made a special study of internal com- 
bustion engines. It is felt, however, that the time has 
hardly yet arrived for the provision of rules on the subject. 
I he confidence placed, both at home and abroad, in the 
Society’s requirements is shown by the fact that there 
are at the present time being built under the supervision 
of Lloyd’s Register, Diesel engines for 34 vessels, 23 of 
which vessels are of tonnages ranging from 2000 to 10,000. 
In last year’s report it was stated that the motor vessel 
Vulcanus, fitted with a four-stroke cycle Diesel engine, 
had commenced work with promising results. This vessel 
has been running during the year, and the results of the 
working of the engines have been so satisfactory to the 
owners that they have now under construction witha view 
to classification in Lloyd’s Register Book five other vessels 


_ held classes assigned by the Committee of Lloyd’s 








of considerably larger size and with Diesel engines of 
greater power, which will be fitted by the same engine 
builders, the Nederlandsche Fabriek van Werktuigen en 
Spoorweg-Materieel, of Amsterdam. At the present 
time, the Society’s surveyors have under inspection at 
these works eleven sets of Diesel engines intended to be 
fitted in six vessels, the aggregate power of the engines 
being 10,100 brake horse-power. 

_ During the year, Messrs. Burmeister and Wain, of 
Copenhagen, have completed the oil-engined vessels 
Selandia and Fionia (now named Christian X.). These 
vessels, which hold the Society’s highest class, are of 
5000 tons each, and are fitted with Diesel engines of the 
four-stroke cycle type. The builders of these vessels 
have in course of construction similar engines for six 
twin-screw vessels, two of them being of higher power 
than the Selandia. These are all being constructed under 
the Society’s survey. The official trials of the oil-engined 
vessel Fordonian, of 2000 tons gross, have recently ‘been 
carried out with successful results. This vessel, which 
has been built under the Society’s inspection by the Clyde 
Shipbuilding and Engineering Company, Limited, is 
fitted with Diesel engines of the two-stroke cycle type, of 
ead brake horse-power, and will be assigned the Society’s 
“assification, “* For Canadian Lake Service.” The other 
vessels referred to in last year’s report are nearing com- 
pletion. Some of them, like the Fordonian, have two- 
stroke cyele engines. 

A noticeable 
the 
num 


feature of the Society’s operations during 
twelve months ended June 30th, 1912, is the large 
h ce pe se steamers of upwards of 5000 tons each which 
asst rin the 100 Al class. No fewer than 86 such 
The nj _— been classed during the year under review. 
re ey hiney each exceeding 10,000 tons, have been 
ia on "4 Society’s classification since the issue of the 
rea Rg report. At the present date, there are in 

kT) vessels of 12,000 tons and upwards intended for 








the Society’s classification, the largest of these being the 
Cunard liner Aquitania, of 45,000 tons, and one steamer 
of 32,500 tons for the Holland-Amerika Line. There are 
also several steamers of from 10,000 to 12,000 tons each 
being built to the Society’s classification. 

The tendency towards the introduction of modifications 
in recognised forms of ship construction still continues, 
and the many proposals in. this direction receive the care- 
ful consideration of the Committee, which is always willing 
to place at the disposal of shipowners and shipbuilders 
the experience and advice of the Society. An increasing 
amount of tonnage is being built for the Society’s classifica- 
tion upon the Isherwood system of longitudinally framed 
vessels. Up to the end of June, 1912, 64 of these vessels, 
of 264,368 tons, had received the Society’s classification. 
Since that date no fewer than 114 such vessels, registering 
593,400 tons, have been completed or are in course of 
construction, under the special survey of the Society’s 
surveyors. 

The vessels built, or being built, with a view to receiving 
the classification of Lloyd’s Register, include some for the 
British Admiralty, the Governments of the Dominion of 
Canada, the Union of South Africa, the United States of 
America, and other countries; also for several of the 
principal railway companies both at home and abroad. 
In addition to the large number of passenger and cargo 
vessels under construction, there are vessels of many 
types being built under the Society’s survey, such as those 
for Channel service, various coasting trades and river 
service; also fishing vessels, dredgers, hopper barges, 
sailing and steam yachts, motor and other launches, &c. 

The demand for new steamers intended for carrying 
oil in bulk, which last year was unusually brisk, has 
enormously increased. Since July Ist, 1911, 16 vessels, 
of 66,911 tons, intended to be used for this purpose have 
been assigned the Society’s classification, whilst there 
are now being prepared and in course of construction at 
home and abroad no fewer than 87 vessels, registering 
479,000 tons, the plans for which have been approved by 
the Committee with a view to being classed 100 Al 
“Carrying Petroleum in bulk.” These figures represent 
practically the whole of such tonnage under construction, 
and it may be interesting to observe that ten of the vessels 
are 525ft. in length, and of about 10,000 tons gross, these 
vessels being larger than any yet constructed for carrying 
oil in bulk. 

The period under review has witnessed a notable 
extension of the Society’s operations in the United States 
of America. There are 40 vessels of 175,000 tons now 
in course of construction in that country for classification 
in Lloyd’s Register Book, of which 17 of 63,000 tons are 
being constructed in the American shipbuilding yards on 
the Great Lakes. In the course of the year, the plans of 
841 vessels intended to be built of steel, 49 of wood, and 
three of composite material—making a total of 893 vessels 
—were submitted for the Committee’s consideration, 
with a view to the approval of the vessels for classification 
by the Society. 

During the year 1,060,111 tons of ship and boiler steel 
were tested by the Society’s surveyors at home and abroad 
—an increase of 210,806 tons over the return for the year 
1910-11. At the present time there are 79 steel manu- 
facturing firms in the United Kingdom and 181 abroad, 
recognised by the Committee for the production of steel 
for use in the construction of vessels and machinery 
intended for classification in Lloyd’s Register Book. 
Such recognition is not extended to any establishment 
until it has been inspected and reported to be satisfactory 
by the Society’s surveyors. A full list of these steel 
works is published in the Society’s book of rules. The 
Society’s surveying staff now comprises 344 officers. 
The Committee has, during the past twelve months, still 
further increased the number of surveyors exclusively in 
the service of the Society stationed at ports abroad by 
the appointment of additional surveyors at Bremen, 
Buenos Ayres, Cleveland (Ohio), Hamburg (three), New 


York, Philadelphia (two,) Pittsburg (two), Sydney 
(N.S.W.), and Vienna; and exclusive surveyorships 


have been established at Christiania (where two exclusive 
surveyors are now stationed), Galveston and Rio de 
Janeiro. 

The total length of chain cable tested during the year 
at the public proving houses in the United Kingdom, all 
of which are under the superintendence of the Society, 
was 541,818 fathoms, in addition to a large quantity of 
miscellaneous chains. The number of anchors tested 
was 8350. 

In addition to the above establishments, there are 
21 anchor and chain cable testing machines on the Con- 
tinent of Europe and 21 in the United States of America, 
which have been recognised by the Committee. 

Attention was directed in last year’s report to the 
great development in the oversea carriage of frozen and 
chilled meat, dairy produce, fruit, &c. This development 
shows no signs of abating, and again this year there is a 
large increase in the number of vessels in respect of which 
the Society’s certificate of classification of refrigerating 
machinery (Lloyd’s R.M.C.) has been issued. At the 
present time there are 161 vessels so classed in the Society’s 
Register Book, and on these vessels 929 periodical inspec- 
tions have been held at both the loading and home ports 
during the past twelve months. In addition, there are 
22 vessels under construction, the refrigerating machinery 
of which is being built under the inspection of the Society’s 
surveyors. 

The number of vessels to which freeboards were assigned 
by the Society under the Merchant Shipping Act, 1894, 
up to June 30th, 1912, was 16,293. The number to which 
freeboards were assigned during 1911—12 was 470, repre- 
senting an approximate gross tonnage of 1,291,150 tons. 
These figures refer to original assignments and are quite 
independent of a large number of re-assignments under 
the amended tables of 1906. Of these latter cases 5019 
were dealt with up to the end of June last. 

The increasing extent to which wireless telegraphy 
and submarine signalling are being used in passenger 
steamers is shown by the fact that there are now recorded 
in the Society’s Register Book 1392 vessels fitted with 
wireless telegraphic installations, as compared with 
1013 at this date last year, and 630 fitted with submarine 
signalling apparatus, as compared with 566 last year. 

The number and gross tonnage of yachts classed in the 
Society’s Register of yachts are 676 yachts of 117,798 tons. 








Of these, 310 of 105,702 tons are steam yachts and 305 
of 8163 tons are sailing yachts, while 61 of 3933 tons are 
fitted with internal combustion engines. 

To promote still further the study of marine engineer- 
ing, the Committee has granted ‘‘ Lloyd’s Register Scholar- 
ships’ in that branch of study at Armstrong College, 
Newcastle-on-Tyne. These scholarships, like those pre- 
viously established by the Committee in naval architecture, 
are of the value of £50 per annum, tenable for three years. 
The Committee has now established fourteen scholarships, 
distributed as follows :—Three in naval architecture at 
the University of Glasgow ; three in naval architecture and 
three in marine engineering at Armstrong College, New- 
castle-on-Tyne ; three in naval architecture at the Univer- 
sity of Liverpool; and two in marine engineering in con- 
nection with the Institute of Marine Engineers. 

The subject of the occurrence of fires in bunkers and in 
coal cargoes has been under consideration, and an investi- 
gation has been made by Mr. Milton, the Society’s chief 
engineer surveyor, with a view to ascertaining the prac- 
ticability of taking steps to lessen their frequency. The 
conclusions arrived at on this important subject have 
been embodied in a printed report, and the Committee 
will supply copies of this report to shipowners and others 
interested in the matter, upon application being made to 
the secretary. 

A small Expert Committee has been appointed by the 
President of the Board of Trade to consider the question 
of the efficient sub-division of merchant ships in the 
interests of safety of life at sea, and Dr. Thearle, the 
Society’s chief engineer, has been authorised to act as a 
member of this Departmental Committee, which is now 
engaged upon its important investigations. 

An agreement has been made between the Commission 
of the Veritas Austro-Ungarico and the Committee of 
Lloyd’s Register with a view to improve the organisation 
of the Veritas, and at the same time to give to owners of 
vessels belonging to the Austro-Hungarian marine the 
advantage of classification for their vessels with both 
Societies on the basis of survey by one organisation only, 
with the consequent reduction of expense and saving of 
time. Under this agreement, which came into force on 
July Ist, 1912, the Veritas Austro-Ungarico has adopted 
the rules of Lloyd’s Register in their entirety, and in 
future iron and steel vessels can only be classed in the 
Veritas Austro-Ungarico Register Book provided they 
can at the same time be classed in Lloyd’s Register Book. 

The Committee has to record with regret the death, 
during the ‘year under review, of Mr. Edward Pembroke, 
whose wide knowledge and sterling character made him 
so sincerely valued by all his colleagues, and of Mr. Henry 
M. Colvil, who, as deputy-chairman of the Glasgow 
Committee and:in other capacities, had rendered loyal 
service to the Society. Reference is also made in the 
report to the death of Mr. John Ward, of Messrs. William 
Denny and Brothers, and of Mr. James Dunn, of Messrs. 
Vickers, Limited. Both these gentlemen had been for 
several years valued members of the Technical Committee 
of Lloyd’s Register. 





THE INTERNATIONAL RAILWAY CONGRESS. 


WE give below a list of subjects to be dealt with at the ninth 
International Railway Congress, which is to be held in Berlin 
in 1915, and of the ‘‘ reporters ’’ who will prepare the papers that 
form the groundwork of the discussions. 

I.—Construction of the road bed and of the track : arrangements 
to be adopted in constructing the road bed and the track, in view of 
the increase of the weight of locomotives and the speed of trains. 
Mr. M. Th. A. Galliis, engineer, Saxony State Railways, for the 
railways of the German Railway Union; Mr. Nicholas Bogous- 
lavsky, Russia State Railways, for Russia, Denmark, Sweden, 
and Norway; Mr. E. C. Trench, chief engineer, London and 
North-Western Railway, for Great Britain; Mr. H. U. Mudge, 
president, Rock Island Railway, for America ; and M. A. Henry, 
assistant engineer, Eastern Railway of France, and M. H. Cande- 
lier, engineer for maintenance, Northern Railway of France, 
for the other countries. 

II.— Maintenance and supervision of the track : Measures to be 
taken to provide an economic organisation for the maintenance 
and the supervision of the track, taking into consideration the 
increase of traffic and speed, also the rise in wages and in the cost 
of materials, together with the use of mechanical appliances. Mr. 
D. C. Rattray, chief engineer, Lancashire and Yorkshire Rail- 
way, for Great Britain ; Mr. Epes Randolph, president, Southern 
Pacific Railway of Mexico, for America; and Mr. J. Holver- 
scheit, of the Prussian State Railway Council, for the other 
countries. 

III.—Special steels : Use of special steels, both for the track 
generally and in particular for points and crossings. Mr. Béla 
Vesz, inspector of the Hungarian State Railways, for the rail- 
ways of the German Railway Union; Mr. W. C. Cushing, chief 
engineer for maintenance of way, Pennsylvania Lines West of 
Pittsburg, for America ; Mr. Mesnager, professor de l’école des. 
ponts et chaussées, &c., Paris, for France ; and Mr. O. Sand. 
vice-president, Swiss Federal Railways, for the other countries. 

IV.—Reinforced concrete: Use of ordinary concrete and of 
reinforced concrete on railways. Mr. Homann, of the Prussian 
State Office of Works, for the railways belonging to the German 
Railway Union, except Holland ; Mr. C. Ernst, chief engineer 
of the Dutch Railway Company, for Holland; Mr. W # 
Grierson, chief engineer, Great Western Railway, for Great 
Britain; Mr. C. H. Cartlidge, bridge engineer, C.B. and Q. 
Railway, for America ; and Mr. Castiau, engineer, Belgian State 
Railways, for the other countries. 

V.—Economic production of steam on locomotives : .The different 
systems of (a) superheating the steam, (b) heating the feed water, 
(e) special devices such as water-tube boilers, and results obtained. 
Mr. Bergerhofi, member of the Prussian State Royal Railway 
Central Council, for the railways of the German Rail- 
way Union; Mr. G. J. Churchward, locomotive, carriage, and 
wagon superintendent, Great Western Railway, for the countries 
using the English language; Mr. Cornélius Peez, principal 
inspector of the locomotive department, Hungarian State Rail- 
ways, for Austria, Hungary, Russia, Servia, Turkey, Bulgaria, 
and Greece; and Mr. Lacoin, chief running superintendent 
Orleans Railway, France, for the other countries. 

VI.—Bogies, axles, and springs of locomotives : Best arrange- 
ment of the bogies, axles and springs of locomotives, especially the 
locomotives for high speeds, with long wheel bases, so as to facilitate 
running round curves and to ensure the proper stability oj the 
engines. Dr. Engineer Carl Goelsdorf, of the (? Austrian) State 
Railway Administration, Vienna, for the railways of the German 
Railway Union; Mr. G. Noltein, administrator of the Moscow-- 
Kazan Railway, Russia, for Russia, Denmark, Sweden, and 
Norway; Mr. H. van der Rijdt, chief engineer, Belgian State 
Railways, for Belgium; and Mr. Lochard, engineer for the 
control of French Railways, for the other countries. te 
VII.—Passenger carriages : Improvements to be made in the 
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design of carriages and rules to be observed in the make-up of 
trains, so as to increase the safety and comfort of passengers. Mr. 
Baumann, member of the Baden State Railway Council, for the 
railways of the German Railway Union; Mr. Frederico de 
Vargas, engineer, Madrid, Saragossa, and Alicanté Railway, for 
Spain, Portugal, and countries using the Spanish language ; 
Mr. D. Bain, carriage and wagon superintendent, Midland Rail- 
way, for Great Britain: Mr. B. F. Bush, president, Missouri 
Pacific Railway, for America ; and Mr. E. Biard, rolling stock 
engineer, Eastern Railway of France, for the other countries. 


Vill. 





-Electric traction : 
much traffic; production and transmission of energy ; type of 
current ; locomotives and motor cars ; technical and financial 
results obtained ; comparison with the results of steam traction. 
Dr. Bernhard Gleichmann, director for construction, Bavarian 
State Railways, for countries in the German Railway Union ; 
Mr. J. J. W. van Loenen-Martinet, chief of the electrical depart- 
ment, Dutch Railway, Holland, for Holland and Great Britain ; 
Mr. Pierre Dmitrenko, engineer of the technical service, Russian 
State Railways, for Russia, Denmark, Sweden, and Norway ; 
Mr. G. L’Hoest, director of the electrical department of the 
Ministry of Railways, Posts, and Telegraphs, Belgium, for 
Belgium ; Mr. Horace G. Burt, of the committee for the electrifi- 
eation of the railways of Chicago, for America; and M. 
Mazen, assistant chief engineer for rolling stock, French State 
Railways, and M. Jullian, assistant chief engineer for rolling 
stock, Southern (Midi) Railway, France, for the other countries. 

X.—Terminal passenger stations : Arrangements for reducing 
the number of movements of locomotives and empty rolling stock 
at passenger terminal stations. Ritter Arthur von Boschan, 
chief inspector, Austrian State Railways, for the railways of the 
German Railway Union; Mr. F. A. Delano, receiver, Wabash 
Railway, for America ; and Mr. Félix Sartiaux, engineer of the 
exploitation department, Northern Railway of France, for the 
other countries. 

X.—Goods stations : Organisation of the receiving and delivering 
stations so as to accelerate their business ; arrangement of the build- 
ing and tracks so°as to simplify shunting operations and handling, 
particularly as regards goods in bulk ; mechanical appliances. 
Dr. G. Vogt, member of the direction of the Hanover division 
of the Prussian State Railways, for the railways belonging to the 
German Railway Union ; Mr. Howard G. Kelley, vice-president, 
Grand Trunk Railway, for America ; and M. A. Moutier, chief 
engineer of the technical service, Northern Railway of France, 
and M. Jullien, chief engineer of technical service, Orleans 
Railway, for the other countries. 

XI.—Slow goods traffic : Organisation of slow freight traffic, in 
order to increase the effective operation of the rolling stock and the 
lines ; advisability of using, according to the circumstances, heavy 
or light trains, fast or slow trains ; through trains ; pick-up trains ; 
distributing trains ; shuttle services. Mr. L. Keppler, member 
of the administrative council, Wurttemburg State Railways 


Electric traction on main lines with | 





for the railways of the German Railway Union; Mr. Guerber, 
assistant running superintendent, Northern Railway of France, | 


for France and Belgium; Mr. H. A. Walker, general manager, 
London and South-Western Railway, for countries using the 
English language; and Mr. Enrico Porro, engineer of the 
exploitation department, Italian State Railways, for the other 
countries, 

XII.—Locomotive cab signals: Repeating and recording the 
track signals on the locomotive ; different systems already used or 
tried ; results obtained ; recording the running speed of locomo- 
tives. Mr. Ferdinand Maison, chief engineer of the control 
of the railways of France, for France ; and Mr. Hammer, of 
the Prussian State Office of Works, for the other countries. 

XIII.—Net cost rates : Determination of the net cost of carriage 
(passenger and goods), taking capital charges into consideration ; 
its relations to rates charged. Mr. A. Bake, engineer to the 
financial council of the administration of the Saxony State 
Railways, for the railways of the German Railway Union ; 
Sir Sam Fay, general manager, Great Central Railway, for 
Great Britain ; Mr. C. W. Appleyard, statistician, South African 
Government Railways, for the English Colonies; Mr. Fairfax 
Harrison, president, Chicago, Indianapolis, and Louisville 
Railway, for America; and Mr. H. Gréard, engineer in the 
exploitation department, Orleans Railway, for the other coun- 
tries. 

XIV.—Customs examination : Organisation to be adopted for 
the customs examination of luggage, so as to reduce to a minimum 
the inconvenience to passengers, while safeguarding the interests 
of the customs house and of the railway ; establishment of inter- 
national customs house stations. Mr. Ruckdeschel, member of 
the Bavarian State Railway Administration, for the railways of 
the German Railway Union ; and Messrs. E. Verlant, assistant 
chief engineer of, and Ruelle, an inspector in, the exploitation 
department, P.L.M. Railway, France, for the other countries. 

XV.—Interchange of rolling stock : Interchange of goods rolling 
stock and penalty charges in case of delay in the return of that 
stock ; (a) rules to be adopted in the relations between the railways 
themselves ; (b) rules to be adopted between the railways and the 
consignors and consignees. Mr. P. Grunow, member of the Royal 
Railway Central Council, Berlin, for the railways of the German 
Railway Union; Mr. Vladimir Sakovitch, assistant chief of the 
running department, Russian State Railways, for Russia, 
Denmark, Sweden, and Norway; Mr. Arthur Hale, of the 
American Railway Clearing House, for America; and Mr. 
Charron, assistant chief, exploitation department, Southern 
(Midi) Railway of France, for the other countries. 

XVI.— Workmen’s dwellings : How is the problem of dwellings 
for their workmen and lower-grade employés solved by the railways ? 
How do the administrations assist the individual efforts made by 
the staff, in particular as regards the building of dwellings for the 
use of labourers and employés? Dr. jur. H. Ott, manager, 
Luebeck-Biichener Railway, for the railways in the German 
Railway Union; Mr. A. F. Banks, president, Elgin, Joliet, and 
Eastern Railway, for America ; and Mr. A. I. Braem, inspector 
to the committee of direction, Belgian State Railways, for the 
other countries. 

XVII.—Carriages and wagons for light railways: Types of 
carriages and wagons for narrow-gauge railways ; special wagons 
jor facilitating unloading, transhipment, and change of gauge. 
Dr. cam Max Waechter, of Berlin, for the railways of the German 
Railway Union, except those of Austria and Hungary ; and Mr. 
Joseph von Podhaysky, proxy director, Austrian Southern 
Railway, for the other countries. 

XVIII.—Simplification in the operation of light railways as to 
collecting fares, issue of tickets, dc. r. cam Waechter, as above ; 
Mr. Ernest Szabady, editor for the Hungarian State Railways, 
for Austria, Hungary, Russia, Servia, Turkey, Bulgaria, and 
Greece ; and Mr. F. Level, chief engineer, Anvin-Calais Railway, 
&c., for the other countries. 

XIX.—Special methods of traction for light railways. Mr. 
H. B. Spencer, vice-president, Southern Railway, for America ; 
and Mr. E. A. von Ziffer, president, Lemberg-Czernowitz—Jassy 
Railway, Austria, for the other countries. * 

XX.—-Safety appliances on light railways. Dr. cam Max 
Waechter, as above; and Mr. Serge de Kareischa, engineer, 
privy councillor, and professor, St. Petersburg, for the other 
countries. 

M.M. Bélélubsky and Bogouslavsky are to furnish a “‘ Note ” 
ws to the desirability of experimental research with regard to 
metallic bridges, and Mr. Henry Fowler (Midland Railway) 
one as to the use of liquid fuel in locomotives. 








CATALOGUES. 


** Power Transmission Accessories ” is the title of a publica- 


tion forwarded to us by the firm of Arnold Goodwin and Son, 
Limited, of Sumner-street, Southwark Bridge, London, E.C. 
[t gives prices and other particulars of shafting, set collars, 
flange couplings, recessed couplings, compression couplings, 
claw clutches, plummer blocks, adjustable ball-and-socket 
hangers, cast iron pulleys (split and solid), wood split pulleys, 
gearing, &c. 

R. Waycoop anp Co., Limited, Falmouth-road, London, 
S.E.—" Lifts on Liners” is the title of a neat little booklet 
forwarded to us by this firm. It illustrates some of the large 
liners to which the firm’s lifts have been fitted, and pictures of 
some of the lifts are also included. We note that the New 
Hamburg-Amerika steamer Imperator, the largest passenger 
vessel afloat, will be fitted with three Waygood electric passenger 
lifts, in accordance with an order received from the Vulkan 
Shipbuilding Company, of Hamburg. 


“* COMPRESSED Air and its Uses ”’ is the title of a little booklet 
received from the Westinghouse Brake Company, Limited, of 
82, York-road, King’s Cross, N. It is an interesting and well- 
written publication, which enters very fully into the various 
applications of compressed air. It deals, among other things, 
with the cleaning of textile machinery, cleaning boiler tubes, 
shop work, printing establishments, laundry work, chemical 
and dye works, breweries, tanneries, &c., and deep well pump- 
ing. A good deal of information is also included concerning 
Westinghouse compressed air plants. 


Tue A.E.G. Company, 133-135, Oxford-street, W.—A copy 
of the A.E.G. Journal for August has reached us. It contains 
interesting articles on ** The New Plants for the Current Suppy 
of the Upper Silesian Branch Railways,” ** Electric Clocks,” 
“The New Head Workshop of the Royal Prussian Railway 
at Danzig,” ““The A.E.G. Transformer Wagon,” and *‘ The 
Harbour Lighting in Valencia.’ As usual, the Journal is well 
illustrated. From the Foreign Department of Caxton House, 
Westminster, we have also received an interesting catalogue 
dealing with A.E.G. petrol-electric motor coaches and electri- 
eally-driven drilllng machines. 

** ENGINEERING Notes ”’ is the title of a little booklet to hand 
from Richard Klinger and Co., of 66, Fenchurch-street, E.C. 
It contains a number of well-written articles. These are entitled : 
—Current Topics, Profits from Wasted Heat, On Gas Engines, 
Cheap Steam and Machine Firing, In the Manufacturer’s Office, 
Crushing and Grinding Machinery, and Reliable Packing 
Materials. A notice at the-end of the book states that every 
bona fide engineer in the world is welcome to a copy of Engineering 
Notes every month if he will make application for it. Altogether 
this little booklet constitutes one of the smartest written trade 
publications we have seen, and the articles it contains are of 
a thoroughly practical nature. Another equally well-put-together 
publication received from this firm gives a biography of Richard 
Klinger. 

SEVERAL new publications have been sent to us by the Mirr- 
lees-Watson Company, Limited, of Scotland-street, Glasgow. 
One pamphlet has reference to the Mirrlees ** Leblanc ’’ multi-jet 
condensing plant. This condenser is specially adapted for 
steam duties of 10,000 lb. per hour and upwards. Another 
publication gives particulars and illustrations of the “ Mirrlees- 
Leblanc” rotary air pump for marine installations. This is a 
well-illustrated publication, and gives some interesting test 
results. Among other things, the catalogue describes a set of 
turbine-driven air and water extracting pumps for torpedo-boat 
destroyers. The latter part of the publication is devoted to 
apparatus for draining main turbines, vertical spindle turbine- 
driven pumps, pumps for battleships, cruisers, passenger and 
cargo steamers; the “* Mirrlees”’ direct-flow surface con- 
denser. A third publication to hand from this firm deals with 
jet condensers for engines or turbines. 


AN extensive and well bound catalogue on water storage and 
control has been forwarded to us by the firm of Ransomes and 
Rapier, Limited, of 32, Victoria-street, London, 8.W. The 
catalogue deals with various types of “‘ Stoney ”’ sluices, suitable 
for many classes of service. It is an admirably illustrated 
publication. Owing to the extensive field which the publica- 
tion covers it is not possible to give an adequate idea of the 
nature of the contents in a short note of this description, but we 
may say that the first few pages are devoted to a biographical 
sketch of the company. Following this there are some interest- 
ing illustrations and particulars of the company’s works. Then 
there is a section on * Stoney ” free roller sluices for the control 
of large volumes of water or sewage. Another section deals with 
typical examples of ‘** Stoney ”’ free roller sluices, wherein many 
excellent illustrations are to be found. Some general informa- 
tion is given on the subject of water control, and we feel sure 
that this will appeal to all interested in this subject. The 
catalogue contains over 140 pages. and there is a very full index. 


A LARGE quantity of literature has been sent to us by Marconi’s 
Wireless Telegraph Company, Limited, of Marconi House, 
Strand. One publication deals with field stations of the cavalry 
and infantry types, whilst another has reference to field stations 
of the cart types. Both these publications contain a number of 
instructive wiring diagrams, &c., and a considerable amount 
of useful information concerning wireless telegraph apparatus 
and wireless work generally. The other pamphlets, although 
of a less extensive character, are nevertheless of appreciable 
value to all who are interested in this fascinating subject. Among 
other things they deal with standard 5-kilowatt land installa- 
tions, the Marconi multiple tuner, portable landing stations, 
a 1}-kilowatt field station, a portable wavemeter, Marconi 
cantilever ignition coils, a valve receiver, and the Marconi 
practice buzzer. We may say that all these publications con- 
tain useful technical information, and that they are not merely 
catalogues setting forth the advantages of the particular appa- 
ratus they describe. 











FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THe Junior INstTITUTION OF ENGINEERS.—39, Victoria- 
street, S.W. ‘ A Tramp in Switzerland,” by Mr. H. P. Philpot. 
8.15 p.m. 

Lonpon GEo.Locists’ AssociaTion.—In the Library of the 
University College, Gower-street, W.C. A Conversazione will 
be held at 8 p.m. 

MANCHESTER Locat SECTION OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS.—Banqueting Hall, Midland Hotel, Manches- 
ter. Opening meeting. 7.30 p.m. 





MONDAY, NOVEMBER 4ru. 

THE Society oF ENGINEERS.—At the Institution of Electri- 
eal Engineers, Victoria-embankment, W.C. ‘*‘ The Generation 
and Electric Transmission of Power for Marine Transporta- 
tion,’ by Mr. William P. Durtnall. 7.30 p.m. 


TUESDAY, NOVEMBER dru. 
RoNTGEN Soctety.—Prince’s Galleries, Piccadilly, W. 
Reception by the President and Lady MacKenzie. 





THE InstiruTion oF Civit ENGINEERS.—At the Lecture 
Theatre of the Institution of Mechanical Engineers, Great 
George-street, S.W. Opening address by the Presidert, Mr 
R. Elliott-Cooper. 8 p.m. : 

TUESDAY, NOVEMBER 12ru. 

Tue Roya Sanirary Instirure.—90, Buckingham |’alace. 
road, 8.W. Discussion on “ The Report of the Depar: mental 
Committee on Intercepting Traps and House Drains,” },y \y 
H. Perey Boulnois. 8 p.m. ” Pie 

Tue Institution oF Civit ENGINEERS.—At the In-<titution 
of Mechanical Engineers, Storey’s-gate, S.W. ‘The Construe. 
tion of the New Dock at Methil,” by Mr. Benjamin Ha! Blyth 
jun.; * Alterations and Improvements of the Port Talbo: Dock, 
and Railway during the Last Decade,” by Mr. William (loaver, 
8 p.m. 


SATURDAY, DECEMBER 7ru. 
THE INSTITUTION OF MUNICIPAL ENGINEERS.— North-\\ estern 
District Meeting at Manchester. Particulars later. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Market Expectations and War. 

THE trouble in the Balkans has had very little offeet 
on the Birmingham market or the surrounding iron trade in 
the Midlands. Shipments of certain classes of materia! are 
held up, particularly tin-plates and heavy hardwares, but the 
demand from other quarters is so good that the loss of the 
Balkan trade can hardly be felt. Indeed, agents were on the 
market this—Thursday-—afternoon with emergency orders for 
galvanised sheets which were understood to be on aceowit of 
the belligerents. The iron is wanted for field hospitals, troop 
cantonments, entrenchments, &c. It can, however, it is 
understood, only go overland at extra cost, and therefore 
deliveries will be restricted. Once the war is over, Midland 
ironmasters are looking forward to a great demand from the 
Near East. This will be necessary to replace the enormous 
destruction now going on. Then will be the time, tow. that 
prices will be likely to rise. 


Pig Iron Healthy. 

A very large amount of material has been sold down 
to the end of the year, and commitments for 1913 are quite as 
heavy as producers care about. New transactions are at 
the full rates lately ruling. Smelters say they are unable to 
satisfy the requirements of cust mers. For this reason, and 
also in some measure owing to the position of cokes, values 
have a hardening tendency. So far as South Staffordshire 
brands are concerned there is no indication of any easing of the 
prevailing stringency, and neighbouring districts share the 
same tension. South Staffordshire common forge rules at 
60s., part-mine at 65s., best all-mine forge at 90s. and upwards, 
all-mine foundry at 95s., and cold blast at 125s. Northampton. 
shire smelters quote 64s. and 65s., and Derbyshire 66s. to 67s., 
while quotations for North Staffordshire iron continue at 
65s. 6d. to 66s. 6d. for forge, and 68s. to 69s. for best qualities. 
There is very little pig iron in stock and consumption remains 
very large, especially of steel-making sorts. Some makers 
have inquiries to the end of June next, but they mostly refuse 
te entertain them. Reports from America are favourable, 
and some people believe that a boom is beginning there. The 
increased call for prompt supplies by American consumers is 
viewed on the Birmingham Exchange as a very healthy sign. 


Finished Iron Conditions. 

Producers of bar iron are fully employed, though 
specifications are not so numerous as they were a short time ago, 
and new business is quiet. Values, however, are firmly held. 
Merchants have had opportunity to replenish their stocks, and 
the high production of the past few months has gone a long way 
to redress the shortage of supply. Consumers of unmarked 
bars are not disposed to help the rapid ascent of prices further. 
Quotations remain at £7 17s. 6d. to £8 for common bars, and 
£8 7s. 6d. to £8 10s. for merchant qualities, delivered Birming- 
ham. The North Staffordshire standard is £8 10s., delivered at 
outports for export. Marked bars are steady on the late £4 10s. 
basis. Galvanisers quote £13 for 24-gauge corrugated, f.0.b. 
Liverpool. The quantities of sheets inquired for are much in 
excess of the available supplies. For forward business pro- 
ducers are quoting £13 5s. Black sheet mills continue busy, and 
the well sustained improvement in this department of the market 
is a matter for much satisfaction. Material for galvanising and 
merchant purposes is dearer, and 24 w.g. sheets are named at 
£8 10s. to £8 15s. per ton delivered in the district, 27 and 28 w.x. 
materials being £9 2s. 6d., and sheets of 20 w.g. £8 7s. fd. The 
standard for tube strip iron remains unchanged at £8 5s. to 
£8 7s. 6d. according to size of order. 


Steel Sections to be Advanced Shortly. 

In the rolled steel trade—at any rate, as regards some 
branches of it—a condition of things is appearing which can 
searcely be described as a reaction, but which results in the post- 
ponement of business till producers are less occupied. Prices 
of half products remain remarkably steady, billets and bars 
making £6 and upwards according to quality for Bessemer sorts 
of local make. Salesmen of Leeds and South Wales sorts are 
asking £6 to £6 2s. 6d. for Bessemer and £6 5s. for Siemens 
qualities ; rolled angles are £7 15s. to £7 17s. 6d., and _ joists 
£7 5s. An early advance in the price of steel sections is pre- 
dicted, makers being overwhelmed with work, and for certain 
sizes deliveries cannot be given until well into 1913. 


Wrought Iron Tube Procedure. 

Wrought iron tube makers in the Birmingham and 
Staffordshire district receive with much curiosity the report 
this week that the Scotch Tube Combine has decided to spend 
£70,000 in the extension of one of its chief tube manufactories sit- 
uated in theeastern quarter of Glasgow, adjoining the river Cly de. 
The works are said to be those that belonged to Messrs. Eadie 
previous to the arrangement of the Combine, and already occupy 
a large area. The interest of the Birmingham tube makers in 
this Scotch news is the greater since, as was shown last week, 
the trade policy in this part of the kingdom is in exactly the 
opposite direction. Here existing tube works are to be closed 
down if possible and the make curtailed. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
A Quieter Tone. 

THERE was a very fair attendance on the Iron Exchange 
on Tuesday, but taken on the whole prices showed little chanze. 
There was, if anything, a rather weaker feeling in pig iron, but 
both buyers and sellers appear to be awaiting the course of 
events. Finished iron and steel continue steady at late rates. 
Copper favours buyers, but there was no change in sheet lead. 
English tin ingots showed an advance, 
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Quotations. : 
Pig iron: Lincolnshire, No. 3, foundry, 72s. 6d.; 
Staifordshire, 71s. 6d. to 72s. 6d.; Derbyshire, 72s. 6d.; North- 
ee sonshire, 728. to 72s. 6d.; Middlesbrough, open brands, 
Seotch: Gartsherrie, 82s.; Glengarnock, 80s. (official, 
gos. bd.) ; Eglinton, 79s. 6d. to 80s.; Summerlee, 80s., delivered 
. ‘chester. West Coast hematite, 82s. to _83s., delivered 
Manchester. Delivered Heysham: Gartsherrie, 80s.; Glen- 


ampt 
Tbs. 





arnock, 788. (official, 78s. 6d.) ; Eglinton, 77s. 6d. to 78s.; 
amon 78s. Delivered Preston: Gartsherrie, 81s.; Glen- 
nt ick, 79s. (official, 79s. 6d.); Summerlee, 79s. Finished 
ns Bars, £8 10s.; hoops, £8 12s. 6d.; sheets, £9 5s. Steel : 


£8 7s. 6d. to £8 10s.; Lancashire hoops, £8 12s. 6d.; Staf- 





asta re ditto, £8 7s. 6d. to £8 12s. 6d.; sheets, £9 to £9 5s.; 
hoiler plates, £9 5s. to £9 10s.; plates for tank, girder and bridge 
work, “¢8 7s. 6d. to £8 12s. 6d.; English billets, £6 10s. to 
6 12s. bd.; foreign ditto, £5 15s. to £5 17s. 6d.; cold drawn 
steel, £10 5s. to £10 15s, Copper : Sheets, £91 per ton ; small 
lots, L}4d. per Ib.; tough ingot, £81 15s. to £82 5s.; best selected, 
2 de. to £82 15s. per ton. Copper tubes, 11}d.; brass tubes, 
Qid.; brazed brass tubes, 10}d.; rolled brass tubes, 8}d.; brass 
i RS sid.; brass turning rods, 8d. to 84d.; yellow metal, 74d. 
to 7,4. per Ib. Sheet lead, £23 10s. per ton. English tin 
ingots, £234 per ton, 


The Lancashire Coal Trade. 

There was little change to note in prices generally, 
and whilst slack is firm, house coal was also very steady. There 
was a rather dull feeling in shipping and bunkering coal. Quota- 
tions : Best Lancashire house coal, 16s. 10d. to 17s. 10d.; 
eood medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 
I4c. 7d.: sereened steam coal, 10s, 9d. to 11s. 6d.; burgy, 9s. 9d. 


I4s. 
6.13 slacks, 8s. 6d. to 10s. 6d. per ton. 
A 15,000-Kilowatt Turbo-Alternator. 
THE Electricity Committee of the Manchester Corpora- 
tion has just placed a contract with James Howden and Co., 


Glasgow, for a 15,000-kilowatt turbo-alternator and condensing 
plant. Siemens Bros. are the sub-contractors for the alternator, 
and Richardsons, Westgarth and Co. for the condensing plant. 
The main turbine will be of the Howden—Zoelly pure impulse 
type, with fourteen wheels, designed to work with a steam pres- 
cure of 200 Ib., 200 deg. Fah. superheat, and 27}in. vacuum. 
The speed is 1000 revolutions: per minute, and the diameter of 
the shaft at the journals I6in. The main alternator will be of 
the totally-enclosed type, and will embody all the recent improve- 
ments in design which the makers have introduced. The ven- 
tilating air will be supplied by fans on the rotor as well as by an 
external blower. Before use all the air will be filtered by the 
standard method in vogue at Manchester with all large turbo- 
alternators, the air being taken in and exhausted from the top 
half of the stator frame. The rotor of the machine is to be of 
the solid type, cylindrically wound. The circulating pumps are 
to be of the Rateau design and in duplicate, both sets being 
steam turbine driven. The main condenser will be built on the 
Contraflo principle. The kinetic air pumps and water pumps 
will also be in duplicate, and each line is to be driven by an 
auxiliary steam turbine. The weight of the turbine and alter- 
nator will be 250 tons, which, with the inclusion of the condens- 
ing plant, will bring the total weight up to approximately 350 
tons. 


Manchester Ship Canal. 

The contract for the erection of a new grain elevator 
with a capacity of 40,000 tons has been placed with Henry 
Simon, Limited, of this city. It will be rhomboid in form, and 
will be erected at the east end of No. 9 dock, where foundations 
are already in existence. Subways are provided on both sides 
of this dock, in which conveyor bands, three on each side, will 
be placed. The grain will be discharged from the steamers on 
to these bands, which will convey it to the elevators, and the 
latter will lift and distribute the grain to the bins in the store- 
house. When the grain has to be removed from the storage 
bins it will be lifted and deposited in shipping bins, from which 
it will be loaded into bags or in bulk to barges or wagons. Each 
receiving and shipping elevator will have an automatic scale, 
capable of weighing 200 tons per hour. The building will be 
of reinforced concrete, fireproof throughout, and will contain 
260 storage bins and 81 shipping bins, all 76ft. 8in. deep. 


Demand for Increased Wages at Horwich. 

In spite of the prolonged strike which occurred at the 
Lancashire and Yorkshire Railway Works at Horwich a few 
months ago there seems to be a possibility of further trouble 
owing to the demands of the workers for an increase in their 
wages of 2s. per week and 5 per cent. on piecework rates. The 
company has offered to meet the men to the extent of Is. per 
week and 2} per cent. on piecework. A ballot of the men has 
been taken and a majority is against the acceptance of this offer 
with a three years’ agreement. The men are seeking to obtain 
another conference with the management with a view to getting 
the three years’ agreement withdrawn. 


BARROW-IN-FURNEsS, Thursday. 
Hematites. 


The position in North Lancashire and South 
Cumberland has been in no way changed during the past 
week, Makers hold some good contracts for iron, and can 
keep their works busy at the present rate of output for some time 
to come. They have little or no iron for immediate disposal, 
and are therefore maintaining prices up at a high level. They 
are quoting 85s. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron, and special sorts of iron are a few shillings 
higher in price than this. Buyers, on the other hand, are stick- 
ing at these rates, and will not place orders except when necessary, 
in the hope of bringing down prices. Makers are in a strong 
position, and are content with their industrial activity. Those 
makers who are also steel makers are using much of their own 
iron, and those who smelt for the outside market are equally 
om off for orders. In the warrant market nothing is being 
done, 


Iron Ore. 


as There is no change to note in the iron ore trade. 
Throughout the district there is a busy state of affairs, and 
‘part trom a good local demand for iron, the requirements of 
outside users are large, and regular deliveries are being made 
by rail and sea. Scotch smelters continue to be large users of 
Cumberland ores, and Furness sorts are also being sent from 
Barrow by sea to Scottish ports. Prices are firm, with good 
average sorts of native ore at 18s. 6d., and the best Hodbarrow 
sorts are quoted at 26s. 6d. per ton. For these best ores there 
sa keen demand on local as well as general account, and the 
Hodbarrow shipping trade alone is big. Spanish ores are in 
steady demand at 23s. per ton. A large tonnage was landed in 
Barrow last week. 


Steel. 


There are no new features to note in the steel trade of 
Barrow and Workington. Steel makers hold good orders in 
every department, and at the same time there is a steady demand 
for all descriptions of steel. For rails the inquiry is active, 
especially on colonial and overseas account. Rails are being 
ena out in good quantities, and are mostly going to the 
“Mersey to be put into big liners. It is not very often now that 


oe is loaded up at Barrow, although over 10,000 tons 
Tails have 


material is very brisk. Local requirements are large, and likely 
to continue to be, and the outside request is full and buoyant. 
Ship plates are at £8 5s. per ton, and boiler plates at £8 15s. to 
£9 per ton. There is a fair demand for other classes of steel. 


Shipbuilding and Engineering. 

Every department in these trades is as busy as it can 
be, and the engineering and other shops are working night and 
day. On Wednesday Vickers launched a submarine for the 
British Navy. 


Fuel, 


There is a good steady demand for coal, which is 
quoted at from 13s. to 18s. per ton delivered. Coke is in very 
full demand at 29s. 6d. per ton delivered for East Coast qualities. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Effects of the War. 


ALTHOUGH there are still no grounds for believing that 
the industrial sections of the iron and steel trade of the Sheffield 
district are being in any way restricted by the Balkan War, 
one cannot move about the great armament and ordnance works 
here without realising its influence. Indeed, there are outward 
and visible evidences of it which it does not require expert 
knowledge to discern. From dockyards and private construc- 
tion yards come the same reports, that the laying down of war- 
ship keels is being expedited by several months, and here in 
Sheffield these statements are fully borne out. Admiralty work 
of all descriptions—although the contractors are very reticent— 
is being rushed out at most unusual speed, and the only inter- 
pretation is that the possibility of complications in Europe is 
taking more definite shape. It is no exaggeration to say that 
the great Sheffield works are loaded up with orders for months 
and months to come, for it is a centre from which are sent out 
not only the finest armour plate and every description of shell, 
but rivets for warships of all kinds, and even the complete 
fitting out of the commissariat departments. 


Round the Works. 





From all I hear Messrs. Moorwoods, Limited, are just 
coming into an exceedingly busy period again. They are con- 
tractors for the last-named goods, and the hastening of work in 
the dockyards has brought the cooking stoves and accessories 
which they manufacture into demand very much sooner than 
anticipated. Besides these they have booked some pretty big 
general orders. Then the Agent-General for New Zealand has, 
I understand, placed some large orders in the city for springs 
and spring steel. These contracts have been distributed 
amongst about four firms. At some of the works there are 
heavy tonnages of locomotive and railway carriage tires in hand, 
chiefly on foreign orders, though a good deal of rolling stock 
work is for home systems. Three 13.5 guns have been dis- 
patched from Messrs. Cammell Laird’s works since my last 
letter, and I now hear of an inquiry in the Sheffield district for 
about 800 tons of steel rails for East Kent. Messrs. Davy 
Brothers, Limited, tell me they have a big order on hand for a 
rolling mill for Russia, and for a press for South Africa. The 
same concern, I hear, is making presses for the Lancashire and 
Yorkshire Railway Company and for a large place under con- 
struction in Scotland. Other contracts of interest inelude 
one for a considerable weight of pipe work which the Brightside 
Engineering Company has secured from the Hackney Borough 


per ton at thé pits :—Best South Yorkshire, 11s. to 11s. 6d.; best 
Derbyshire, 11s. 3d. to 11s. 6d.; second qualities, 10s. to 10s. 6d. 


A New Industry. 

A considerable degree of interest is being evinced 
amongst coke users just now in a scheme for the production of 
manufacturing coke from peat. The prices of fuel have risen so 
much that any successful step in this direction would meet with 
strong support. For instance, 20s. per ton has been paid in 
Sheffield this week for best beehive coke. The new proposal ix 
to produce by a certain process from the extensive peat moors 
around Doncaster a foundry coke for steel smelting, its special 
features being the low percentages of sulphur and ash,: viz., 
0.04 sulphur and 4.70 ash. Tests have been carried out and 
the further development of the proposal is awaited with interest. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

THERE is a much better feeling in the Cleveland pig 
iron market and prices are once more steadily moving upwards. 
Business is still very quiet, but buyers are not so backward as 
they have been, and traders take a rather cheerful view of the 
situation. The lack of confidence caused by the war in the 
Near East is still the main obstacle to business, Continental 
buyers being very reluctant to enter into contracts for next 
spring. The trade position, however, is very satisfactory. 
The consuming trades continue in a state of abnormal activity, 
and while these conditions prevail anything like a serious slump 
in the price of pig iron is entirely out of the question. Practi- 
cally the only stock of pig iron in existence is the 255,227 tons 
in Messrs. Connal’s stores. Since the beginning of October 
21,974 tons have been withdrawn. For No. 3 G.M.B. Cleveland 
pig iron the price has improved, and a few small sales have been 
recorded at 67s. for early f.o.b. delivery, and that price is also 
named for No. 4 foundry, which is very scarce. No. 4 forge iron 
is practically unobtainable and the price is fully 67s. 3d., some 
makers, in fact, asking up to 67s. 6d. Mottled and white iron 
each stand at 66s. 9d. There is plentiful supply of No. 1 
Cleveland iron, which is quoted at 71s. 3d. 


Hematite Pig Iron. 

There is little change of note to report in the condition 
of the East Coast hematite pig iron trade. On every hand there 
are marked evidences of the brisk state of affairs, and more iron 
is being produced at the present time than has been the case 
for some years past. All the iron is going into prompt use, and 
there is just now very little available for immediate delivery, 
makers being sold well forward. They have no stocks of iron 
and have to rely on their daily output to meet requirements. 
Very little business is being done at present, but producers are 
not at all anxious on that account, as they will have their hands 
full for a long time to come. The price of mixed numbers 
remains very firm at 80s. per ton for this year’s delivery, while 
for spring delivery up to 82s. 6d. has been named. 


Iron-making Materials. 

There is very little business being done in the foreign 
ore trade, which has for some time been quiet. Consumers are 
well stocked and are not disposed to enter the market when the 
rates are so high. The imports of iron ore are exceptionally 
heavy, amounting to over 140,000 tons for the month. Sellers 
take a very firm stand and show no inclination to reduce quota- 
tions in view of the firmness of freights. The basis is still 23s. 
for Rubio of 50 per cent. quality. The freight Bilbao-Middles- 





Council. 


Extensions of Works. 


| 
A steelmaster complained to me a day or so ago that | 
he had tons of material for extensions waiting in his private | 
siding, but could not get the work forward because of the strong | 
demand upon this section of the building trade. Extensions 
appear to be in progress everywhere. Messrs. Hadfields long 
since fenced in an area which appears to be larger than that 
upon which their great works stand, and upon a site within a 
stone’s throw Messrs. Edgar Allen have already erected three 
huge roofs, and there is room for more yet. At Messrs. Jessops 
near by, where another blacksmiths’ shop, I notice, has just 
been completed, a large area for extension work has been secured, 
and at Messrs Vickers Limited there is a similar scheme to 

“push out.” At the last annual meeting of the Sheffield | 
Forge Company the chairman mentioned that a plot of land 
had been bought at Kelham Island, off Alma-street, and a 
building is now slowly rising there, which, I understand, will 
be used for rolling mill purposes, though its completion may be 
some months off yet. That an increase in such plant is badly 
needed in the district is quite plain, and one local steel firm has 
just completed a large furnace and ordered a second. At 
Messrs. John Brown’s the site of the old blast furnaces is 
being used for the erection of huge shops, the plant in which 
includes a hydraulic forging press of 6000 tons capacity. This 
will be capable of forging the largest turbine drums, and is one 
of the most powerful in existence. 


General. 


The managing director of one large heavy enginee ing 
works told me this week that while they were well employed, 
there had lately been fewer fresh inquiries coming forward. 
There was, however, so much work in hand that this would 
have no effect for the present, though were it to continue so | 
for long it would tell a tale in a month or so. There seem to 
be plenty of orders booked in the steel tool section, but here 
again fresh business is rather slow. Cutlers and the electro- 
plate and silver trade are very busy, and the outl.ok in all 
branches is excellent. 


Raw Material. 


The prices of raw material appear to remain much as 
those quoted a week ago, though all round the tendency is to 
advance. This applies equally to East and West Coast hematite 
and Lincolnshire and Derbyshire pig iron. In Lincolnshire pig 
there is still very little buying being done, except for small lots, 
large consumers having contracted pretty well forward, keeping 
off the market. On the other hand, makers are not by any 
means anxious sellers. There are complaints at many works 
of men making broken time. Wages are so good at present that 
the men seem anxious for better opportunities of spending 
money, with the result that ‘“ sick ’? absences are numerous, and 
this state of things is added to the prevailing shortage f material 
and shortage of wagons. There are very few fresh transactions 
in Derbyshire pig, but a further rise in prices is believed to be 
imminent. Swedish blooms and billets are quoted this week 
at about £11 10s.; ingots, £10 10s.; bars, £17 to £20; scrap, 
£6 10s. 


Fuel Prices. 


There is a weaker tendency in the steam coal market, 
due to a large extent to the falling-off in the demand for shipment 
which from a colliery point of view is bound to have an unsatis- 
factory influence on values. The demand for industrial con- 
sumption shows no sign of falling off, especially in the heavy 
trades. With the present market conditions there is practically 
no forward business being arranged. Derbyshire hards of best 
quality are still comparatively stronger than Yorkshire best 
grades, and some spot lots of the latter qualities are said to have 





rail ‘ve on occasion left the port in one bottom. Prices of 
lighs are firm, with heavy sections at £6 12s. 6d. to £6 15s., and 
Sht rails run about £1 more. The demand for steel shipbuilding 





changed hands at further reductions, Current quotations are, 





| brough is now 7s. 9d. per ton, a higher figure than has been re- 
| ported for over ten years. 
great demand. Up 


Coke is scarcer than ever and in 
to 25s. 6d. has n w to be paid for average 
blast furnace qualities delivered at Teesside works. 


Manufactured Iron and Steel. 


The activity in the manufactured iron and steel trades 
is very pronounced, and the production is higher than ever 
before reported in the North-East Coast district. The prospects 
are exceedingly favourable, as is to be expected when the ship- 
building industry is so prosperous. The production does not 
yet satisfy requirements, and in numerous cases consumers are 
inconvenienced because of the delay in the execution of their 
orders. The recent advances in quotations are maintained. 
Common iron bars are £8 10s.; best bars, £8 17s. 6d.; best best 
bars, £9 5s.; packing iron, £6 5s.; iron ship plates, £7 15s.; 
iron girder plates, £8; iron boiler plates, £8 17s. 6d.; angle T 
and bulb iron, £8 10s.; iron sheets (singles), £8 7s. 6d.; iron 
sheets (doubles), £8 12s. 6d.; light iron rails, £7; steel bars 
(basic), £7 15s. to £8; steel bars (Siemens), £8 5s. to £8 10s.; 
steel ship plates, £8 ; steel girder plates, £8; steel boiler plates, 
£9; steel ship angles, £7 12s. 6d.; engineering angles, £8 ; 
steel sheets (heavy singles), £8 15s.; steel sheets (doubles), £9 ; 
steel joists, £7 5s.; steel hoops, £8 2s. 6d.; steel strip, £8, all 
f.o.t. less 2} per cent. Heavy steel rails are £6 15s., and steel 
railway sleepers £7 2s. 6d. net f.o.b. Cast iron chairs are £4 10s. 
to £4 15s.; cast iron pipes, l}in. to 2in., £6 12s. 6d. to £7; 3in. 
to 4in., £6 5s. to £6 7s. 6d.; Sin. to Tin., £6 to £6 2s. 6d.; 10in. 
to l6in., £6 to £6 2s. 6d.; 18in. to 24in., £6 to £6 2s. 6d.; cast iron 
columns, plain, £7 7s. 6d. to £7 12s. 6d., f.o.r. at makers’ works. 
Iron and steel galvanised corrugated sheets, 24 gauge, in bundles, 
stand at £12 10s. f.o.b., less 4 per cent. 





Coal and Coke. 


The strong tone in the coal market is well maintained, 
and in most cases the upward tendency continues unabated. 
For November supplies are extremely limited, and owing to 
the high prices indicated, buyers are holding off, and conse- 
quently transactions are limited. Sellers, however, have un- 
bounded faith in the strength of the market, and act in a 
thoroughly independent spirit. The general inquiry continues 
good, and negotiations are still under way for very heavy lines 
for next year’s delivery. Best qualities of Durham gas coals 
are quoted about 15s. per ton f.o.b., and seconds at 14s. to 14s. 6d. 
A brisk demand for bunker coals is reported, and the price of 
ordinaries is up to 13s. 6d., with best at 14s. 6d. All qualities 
of steam coal are in brisk demand and prices are well maintained. 
Coking coals are firmer in price, and the demand for coke is 
in excess of the supply. Up to 27s. has now to be paid for best 
foundry coke, 25s. for medium furnace coke, and 23s. per ton 
f.o.b. for gas coke. 


Shipbuilding. 


Great briskness prevails at all the shipbuilding yards 
on the North-East Coast. On the Tyne the activity is un- 
precedented, nothing being more remarkable than the business 
in oil tankers. It is impossible to get early deliveries promised. 
Shipbuilders on the Tees and Wear are also full up with work. 
The number of cargo boats now on builders’ books on the North- 
East Coast is heavy, most owners asking for additional tonnage 
There is also likely to be a considerable accession during next 
year. Thgre is at present very little being done in the ship- 
repairing e, a number of the docks being empty. This 
slackness is stated to be due to the prosperous state of the 
freight market, vessels only being put in hand when vital 
repairs are absolutely necessary. 


Big Advance in Miners’ Wages. 


A considerable advance has been conceded to the 
Cleveland ironstone miners. A little over a fortnight ago the 
mineowners and the men’s representatives met to discuss the 
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wages to be paid during the next three months, and the owners 
then intimated that according to the ascertained price of 
No. 3 Cleveland pig iron the men were entitled to an advance 
of 4} per cent. A further meeting was held on Monday, when 
the men’s representatives strongly objected to accepting the 
offer of the owners in view of the briskness of business, and 
after discussion the owners agreed to an advance of 5} per cent. 
for the quarter. The men’s representatives also presented 
claims for higher wages for the surfacemen, but the matter was 
deferred. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Reduced Business in Warrants. 

Ture Glasgow pig iron market has been quieter, and 
the turnover in warrants has been considerably reduced. Prices 
have, however, been fairly steady, and a part of the business done 
has been for fixed dates of delivery up to the beginning of next 
year. All reports concerning the actual state of business con- 
tinue satisfactory, home consumption and exports continuing 
up to the mark, while stocks have been decreasing. So far there 
appears no certain indication as to how business is likely to be 
affected by the war in Turkish territories, but the attitude of the 
market at present isthat of caution. Business has been done 
since last report in Cleveland warrants at 66s. 24d. to 66s. 8d. 
eash, 66s. 6d. and 66s. 11d. one month, and 67s. 04d. to 67s. 3d. 
three months. Sales have also been made at 66s. 74d. for deli- 
very in twenty-five days, and 67s. for January Ist. There is a 
large and constant demand for Cleveland iron in Scotland. 


Scoich Pig Iron Trade. 

The recent weakness in the warrant market has had 
comparatively little effect on the values of Scotch pig iron, 
which have continued steady. The upward movement was 
constant along with that of warrants, but the values of Scotch 
iron have not given way, as might have been expected, with 
the relapse in warrants. The explanation given is that the entire 
output is going into the hands of consumers and merchants. 
Free at ship at Glasgow, Govan and Monkland are quoted, 
Nos. 1, 75s.; Nos. 73s. 6d.; Carnbroe, No. 1, 79s.; No. 3, 75s.; 
Clyde, Calder, and Summerlee, Nos. 1, 81s.; Nos. 3, 76s.; Gart- 
sherrie and Langloan, Nos. 1, 82s. 6d.; Nos. 3, 77s. 6d.; Coltness, 
No. 1, 97s. 6d.; No. 3, 79s. 6d.; Eglinton, at Ardrossan or Troon, 





No. 1, 75s No. 3, 74s.; Glengarnock, at Ardrossan, No. 1, 
82s. 6d.; No. 3, 77s. 6d.; Dalmellington, at Ayr, No. 1, 76s.; 


No. 3, 74s.; Shotts, at Leith, and Carron, at Grangemouth, Nos. 1 
8ls.; Nos. 3, 76s. per ton. Shipments of Scotch pig iron do not 
show any expansion ; on the other hand, they come short con- 
siderably of what they were at this time last year, and there is 
an aggregate comparative decrease since the beginning of the 
year amounting to 13,800 tons. There are 88 furnaces in blast 
in Scotland compared with 79 at this time last year. 


The Hematite Trade. 

Business has been quiet in hematite pig iron. Cumber- 
land hematite warrants are at 81s. 1}d., with very little demand. 
Seotch hematite is being delivered in steady quantities under 
contract, but fresh business is quiet, merchants quoting 84s. for 
West of Scotland delivery. Users have good stocks of ore, and 
have also had regular and very considerable supplies of scrap at 
advantageous terms. 


The Foundry Business. 

A short time ago the men employed in the heavy 
castings department obtained advances of wages, the general 
activity that prevailed being regarded as justifying the advance. 
But the employés in the light castings trades were dissatisfied 
that their claims were overlooked, and have been carrying on an 
agitation, which has now ended in an agreement between repre- 
sentatives of employers and workmen under which wages are 
to be advanced 2} per cent. at the beginning of February. 
There has been some improvement in the light castings depart- 
ment, notwithstanding that the building trades in not a few of 
the Scotch towns are in an unsatisfactory position. The explana- 
tion of this seemingly contradictory state of matters is that a 
large proportion of the ironfounding work done in Scotland is 
for England and abroad. 


Finished [ron and Steel. 

The steel trade is quite as busy as ever, and so far there 
is no likelihood of the arrears of work being speedily overtaken. 
At several of the works extensions have been proceeding, the 
most considerable of which is at the Dalziel Works of Messrs. 
Colville and Co. It is now reported that negotiations are pro- 
ceeding for re-starting the Clyde Bridge Steel Works, which 
were stopped by agreement among the makers during dull trade 
several years ago in order to avoid the depressing effects of over- 
production. It now appears to be felt that the utilisation of 
these works would to a considerable extent relieve the present 
difficulty of insufficient delivery of material. Prices of steel 
continue on the basis of £8 2s. 6d. for ship plates, less the usual 
discounts. Inquiries for steel come from abroad in considerable 
quantity. There is a great demand for a variety of structural 
material. Heavy contracts are in progress for bridge building 
steel, which will ultimately amount to a large tonnage. Makers 
of black and galvanised sheets continue very busy. In the 
malleable iron department works are fully employed and the 
work in sight will keep makers busy up till the end of the year at 
least. Some difficulty has been experienced in obtaining suffi- 
cient supplies of pig iron at malleable works. Unbranded bars 
are at £7 12s. 6d., but Scotch crown bars continue at £8 2s. 6d., 
subject to usual discounts. 


Pipes and Tubes. 

There have been good inquiries in circulation for cast 
iron pipes, chiefly for abroad, and there appears to be an 
improving prospect for this trade, especially in connection with 
municipal developments in Canada. Tube makers are very 
busy with a variety of work, much of it connected with ship- 
building, but good orders are also available from abroad. It is 
reported that in order to be in a position more fully to cope with 
the pressure of business the Scottish Tube Company has decided 
to make a large expenditure in extending its works in the east 
end of Glasgow on the Clyde. These works are most advan- 
tageously situated for undertaking the rapid production and 
dispatch of contracts, and it is understood that the extensions 
to be made will add greatly to their capacity and efficiency. 


The Coal Trade. 

The short supply of railway wagons is still affecting 
business adversely in the coal trade, and efforts are to be made 
to induce the railway companies to improve the service. Since 
it was determined that the railways are not obliged to accept 
and use private firms’ wagons except at their own choice, the 
position has been aggravated, and of late there has been consider- 
able delay of traffic and unsatisfactory loading of vessels, which 
has entailed serious disadvantage and loss to coal masters and 
shippers. The coal shipments show in the past week,a consider- 
able reduction partly from this cause and also partly-as a conse- 
quence of troubles with coal trimmers, who are asking increased 
wages. The Baltic shipping season is now practically at an 


end, but there is an expanding demand for Mediterranean ports, 
and the inquiry for South America is likewise encouraging. 
Coastwise and Irish business is active, and there is a gradual 
increase in the inland household trade. 
without material alteration. 


Prices are this week 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade Last Week. 

THE steam coal trade was very quiet, and old authori- 
ties explained that the cause was due to the continued tonnage 
delays occasioned by the fogs and storms which have been so 
prevalent. Shipments of coal maintained a substantial level, 
but owing to the great output pit stoppages were tco numerous 
to meet with the approval of colliery owners. Under these 
circumstances sellers, though unwilling to alter quotations for 
delivery a week or so forward, were willing to make substantial 
reductions in order to secure spot orders from the few buyers 
who had tonnage available to enable them to take immediate 
delivery. Steamers were scarce for prompt, but the higher 
freights caused tonnage to be offered more freely for end of 
October and early November shipment. The amount.of charter- 
ing done was considerably over the average. It was in the range 
of speculation that if the great Powers intervened in the Balkan 
war a rush for coal would take place, and this has its effect on 
business. It was stated on Change that several Greek steamers 
in dock were prevented from loading on account of orders from 
their Government, which made it uncertain whether the owners 
would carry out their original charters. Latest : Matters in the 
steam coal trade have remained unchanged. The weather has 
been a great source of anxiety, causing much trouble, but no 
disasters of note. Colliery owners state that they hold sub- 
stantial orders for November, but are refusing to modify quota- 
tions. They are in great need of steamers, and contemplate 
closing the pits for a day or two. Arrangements have just been 
made for the shipment of a large quantity of double-screened 
large steam to Odessa on Russian naval account. This, some 
suggest, is a step towards intervention. Tenders were delivered 
on Tuesday for the British Admiralty requirements of large 
steam coal over 1913. Present quotations :—Best Admiralty 
large, 16s. 6d. to 17s.; best seconds, 15s. 9d. to 16s.; seconds, 
15s. 9d. to 16s.; ordinaries, 15s. to 15s. 6d.; best drys, I6s. to 
l6és. 9d.; ordinary drys, 14s. to 14s. 9d.; best bunker smalls, 
10s. 6d. to lls.; best ordinaries, 10s. to 10s. 6d.; cargo smalls, 
9s. 3d. to 9s. 9d.; inferiors, 8s. 6d. to 9s.; washed smalls, I 1s. to 
lls. 6d.; best Monmouthshire black vein, large, 15s. 3d. to 
15s. 9d.; ordinary Western, 14s. 6d. to 15s.; best Eastern, 14s. 
to 14s. 6d.; seconds, 13s. 9d. to 14s. Bituminous: Best house- 
holds, 18s. to 18s. 3d.; good households, 17s. to 17s. 3d.; No. 3 
Rhondda, 1]6s. 6d. to 17s.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 
lls. 9d. to 12s. 3d.; through, 10s. 3d. to 10s. 9d.; No. 2 smalls, 
8s. 6d. to 9s.; best washed nuts, I4s. to 14s 6d.; 


seconds, 13s. 
to 13s. 6d.; best washed peas, 12s. to 12s. 6d.; seconds, IIs. to 
lls. 6d. Patent fuel, 18s. to 18s. 6d. Coke: Special foundry, 
29s. to 31s.; good foundry, 25s. to 28s.; furnace, 21s. to 22s. 6d. 
Pitwood, 23s. to 23s. 6d. 


Newport (Mon.). 

Latest (October 29th): Little change. Colliery owners 
report well-filled order books, and are quoting firmly forward. 
Late arrivals of tonnage due to stormy weather make it difficult 
for some shippers to clear ; as a result, spot loadingeasy. Smalls 
very firm. Quotations: Best Newport black vein, large, 
lds. to 15s. 6d.; Western, I4s. to 14s. 9d.; Eastern Valleys, 14s. 
to 14s. 3d.; other kinds, 13s. 9d. to 14s.; best smalls, 9s. to 9s. 6d.; 
seconds, 8s. to 9s. Bituminous: Best house, 17s. to 17s. 6d.; 
seconds, l6s. to 16s. 6d. Patent fuel, 17s. 6d. to 18s. Pitwood, 
23s. to 23s. 6d. 


Swansea. 
Latest : 
undertone steady to firm. 
in capital request ; values ruling firm. 
nuts well sought for, and prices ruling upwards. 


No alteration in the anthracite coal market ; 
Swansea Valley and red vein large 
French and German 
Beans slow ; 


rubbly culm quiet. Poor demand for large steam ;- smalls 
steady. Quotations :—Anthracite coal: Best malting, large, 
23s. 6d. to 25s. 6d. net ; seconds, 20s. 6d. to 22s. 6d. net. Big 


vein, large, 18s. to 19s. 3d., less 2}; red vein, 15s. 3d. to 15s. 9d. 
less 2}; machine-made cobbles, 21s. 6d. to 23s. 6d. net ; Paris 
nuts, 23s. 6d. to 26s. 9d. net ; French nuts, 23s. 6d. to 27s. net ; 
German nuts, 23s. 6d. to 26s. 6d. net ; beans, 21s. to 23s. 3d. 
net ; machine-made large peas, 12s. 6d. to 14s. net; rubbly 
culm, 6s. 6d. to 6s. 9d., less 24; duff, 4s. 9d. to 5s. 6d. net ; 
steam coal, 17s. 6d. to 18s. 3d., less 2}; seconds, 13s. 6d. to 
14s. 6d., less 2 bunkers, 10s. 6d. to Ils. 6d., less 2} ; small, 
9s. 6d. to 10s. 6d., less 24. Bituminous: No. 3 Rhondda, 
large, 17s. to 18s.; through, I4s. 6d. to 15s. 6d.; small, 11s. 6d. 
to 13s.; No. 2 Rhondda, 13s. 6d. to 14s. 6d.; through, 10s. 9d. 
to lls. 6d.; small, 9s. 3d. to 10s. 6d., all less 2}. Patent fuel, 
17s. to 17s. 6d., less 2}. 


Iron and Steel. 

The past week was a busy one at Dowlais, the whole 
of the departments being vigorously employed. In the old 
works, however, the Bessemer furnaces were damped down 
early on Friday morning. Full time was worked at the Siemens 
and the blast furnaces, and a good output was recorded. Both the 
Goat Mill and the Big Mill were engaged during the whole period. 
There were moderate demands for steel rails, steel sleepers and 
blooms. Steel bars are in better demand at Llanelly at higher 
prices. At Swansea Metal Market the following quotations were 
given :—Pig iron: Hematite mixed numbers, 81s. 14d. cash, 
81s. 6d. month ; Middlesbrough, 66s. 3d. cash, 66s. 7d. month ; 
Scotch, 72s. 6d. cash, 103d. month; Welsh hematite, 
86s. 6d. to 87s. 6d. dd.; East Coast, 86s. 6d. to 87s. 6d. c¢.i.f.; 
West Coast, 89s. c.i.f. Steel bars: £5 17s. 6d. to £6 for Siemens ; 
£5 17s. 6d. for Bessemer; heavy sections, steel rails, £6 10s. 
to £6 15s.; light, £6 15s. to £7.; Iron ore: Cardiff and Newport, 
22s. to 22s. 6d. 


72s. 


Tin-plate. 

The tin-plate market has been very quiet ; costs of 
manufacturers show no sign of decreasing. In fact, both tin 
and steel have a hardening tendency, but the keenness of com- 
petition on the part of the new works in Germany, and the 
American mills is being severely felt in some markets. Tin- 
plates are being sold by second hands considerably below the 
cost of production. Latest quotations are as follows :— 
Ordinary sheets, 16s. 9d.; C.A. roofing sheets, 30 g., £10 10s. 
per ton; big sheets for galvanising, 30 g., £10 10s.; finished 
black plates, £11 10s. to £11 15s.; galvanised sheets, 24 g., 
£13 to £13 5s. per ton. Block tin, £230 15s. cash, £230 three 
months. Other quotations :—Copper, £75 2s. 6d. cash, £75 15s. 
three months. Lead, English, £19 17s. 6d.; Spanish, £19 7s. 6d. 
Spelter, £27 12s. 6d. Silver, 29/sd. per oz. 








N.S.W. GOVERNMENT RAILWAYS. 


As the progress of Australia is best indicated by the 
forward movement of the Government railways, the follow- 
ing analysis from the Commissioner’s annual report for 
the year ended June last, just published, may prove 
interesting. 

During the year 74} miles of new lines have been opened 
for traffic, while 671} miles of extensions are under construc- 
tion and 221} miles of further extensions are authorised but 
not yet commenced. Duplication of existing lines is 
being energetically proceeded with, although difficulty is 


being experienced in obtaining the necessary skilled lahoyp 
and an adequate supply of sleepers. 

Traffic has increased, as under, compared with the 
previous year :— 


Ton-miles. sr ei 

Goods and live stock, 1912... 862,016,104... 3,715,707 

> 4 1911 810,948,779 ++ 3,585,424 
Journeys. 





62,590,008 .. 725 


Passengers (suburban), 1912 
1911 54,108,048. 6: 








id (country), 1912 .. 8,115,820 1,625 818 
+ & 1911 .. 6,816,580 1,448,004 
Mails and miscellaneous, 1912 we 2° 
“= a 1911 _ ss 381, 
ee — I 6,491,104 
oo ead os ae =n es 6,042,295 
Working expenses for the year amounted to £4,165.59], 
as compared with £3,691,061, the increase being due ¥).,inly 
to concessions to the staff by the wages board, the value 


of concessions and advances being put down at £469,272 
per annum. Additional rolling stock charged to ¢: ital 
for the year amounted to £544,610, while the aniwunt 
charged to working expenses for renewals, replace: ents 
and repairs to rolling stock was £886,339 


Results of the Working Compared with Previous Year. 


Year ended 
June 30th, 1911 


Year ended 
June 30th, 1912 

















Cost of construction and equipment, £ 50,971,294 
Cost per mile open co. pe £ M4 
Total miles open for traffic... .. oe ur 
Average miles open for the yea . Beats 
eS Ee eee £/ 6,042 205 
Working expenses £ 4,169,591 3,691 06) 
Net earnings Sa £ 2,321,883 2,351,144 
Interest on capital invested £} 1,906 1,797,146 
Surplus Ue ie eee £| 4 553,008 
Working expenses to earnings .. %, | 64.23 61.1 
Passenger journeys,number .. .. 70,706,728 60,919.28 
Goods tonnage ier - “aed 4,074,858 3,810,806 
Coal and coke tonnage | 300, 6,059.648 
Live stock tonnage .. .. .. ..| 485,021 
Passenger train-miles (suburban). . | 2,95 2,719,900 
= ve (country) 5,509,595 4,845,065 
Mixed train-miles ran tte 1,541,407 1,582,982 
Goods train-miles 8,515,948 7,857,850 
Total train-miles 18,521,320 17,006,697 


Volume, Distance Carried, and Earnings of Goods Traffic Carried 
Year Ended June 30th, 1912. 





Earning: 
, fps) 
Tons Ton-miles 225 Exclusiv: 
carried. carried SBe O 
<4 


terminal 
charges 





Coal, coke and shale..| 6,021,412 162,696,028 | 27.02 


Other minerals .. 525,885 | 22,696,125) 43.16 
Crude ores .. 142,186) 14,834,512 104.33 
Miscellaneous 610,441 52,018,779 85.21 
Firewood 248,367 7,490,462 | 30.16 
Fruit . ras Mra ake 80,288 9,211,145 114.72 
Grain, flour, &c. (up) 782,051 | 202,785,892 259.30 





Hay, straw and chaff 281,081! 61,031,356 217.13 











Frozen and chilled | 

meat a ae 26,611; 3,442,822 129.38 13,908 .97 
General goods (truck | 

i, Je 2 335.41 2,692 |2.63 
“A” class traffic 54,53; 104.77, 222,590; .98 
3 Dad ~ 35,836, 101.76 240,817 1.61 
lad pe 1,740,936 73.14 17,688 |2.44 
Ist ae 17,929,304 140.57 
2nd : 33,803,054 156.38 
WE cents 41,387,550 302.11 
Live stock .. 140,330,467 !262.06 619,975 1.06 

Total .. .| 10,631,751 862,016,104 | 81.08 3,181,771) .89 











THERMOMETERS IN THE ENGINE-RooM.—In the re- 
constructed power station at El Paso, Texas, thermo- 
meters are being placed in the steam delivery out- 
lets from the boilers, turbine steam supply mains, con- 
densed steam discharge piping from the hot well, circulat- 
ing water injection piping on the pump discharge side, 
circulating water discharge from the condensers, and the 
flue gas uptake, besides the usual boiler feed instruments. 
Recording thermometers are in use on the feed water 
mains leaving the heaters, on the turbine supply mains, 
flue gas discharge ducts, exhaust piping from turbines to 
condensers, and generator armature windings. A record- 
ing steam pressure gauge is in use at the steam main in the 
boiler-room and indicating gauges are in service at the 
turbine throttle valves and circulating pump discharge 
pipes. A large variety of portable electrical instruments 
|is in service to facilitate checking the performance of 
fixed instruments at the switchboard. 


LigHTNING ConpuctTors FoR TREEs.—It has recently 
been suggested, states the Electrical Review, that light- 
ning conductors should be fitted to trees, if not to 
all those of timber value, at least to those which by 
their beauty or rarity deserve preservation. The 
conductor, it is stated, should consist of simple gal- 
vanised iron, or preferably copper, wire of about jin. 
diameter, carried from a branch in the upper part of 
the tree down the trunk, and, after encircling the latter 
two or three times, driven into the ground. Special pro- 
tection would thus, it is claimed, be given to the trunk, 
which is usually the seat of vital injury. The spiral turns 
allow for the growth of the tree, and thus the conductor, 
which is cheap to erect, requires negligible maintenance. 
Our contemporary points out, however, that the spiral 
round the trunk would have a detrimental effect, as its 
inductance would compel the lightning to leave the wire. 
A better plan, it is stated, would be to bend the wire in a 
zig-zag alongside the trunk. It is necessary to ensure 
thoroughly reliable contact between the earth and the 
lower part of the conductor. The latter should be carried 
away from buildings or roads, and should terminate 1 
a metal plate buried in damp soil. In the case of trees 
near buildings or in spots frequented by man or animals, 4 
larger conductor section is desirable, and special care must 
be taken to ensure efficient earthing. It should be remem- 
bered that the most severe storms will very probally 
occur when the ground is parched by a previous drought. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, & 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Last week’s most remarkable feature on the iron and 
market was a further rise in the prices of raw material. 
. Siegerland Union raised raw spathose iron ore M.0.60 p.t. 
roasted ditto M.1 p.i. Sales for the first quarter next year 
effected at that price. Firmness prevails in all depart- 
of the pig iron trade ; in spite of the raised output stocks 
are rapidly decreasing, partly in consequence of a very strong 
demand from abroad, The prices for sales in the first quarter 
of 1013, which have now been fixed, show advances of M.3 p.t. 
on an average ; further rises are expected, in case of an advance 
in the prices for coal. The blast furnace works are, without 
exception, well and remuneratively employed. Increasing 
activity is reported from the bar industry, demand being 
lively as before ; prices all tend upwards, Full employment 
continues at the plate and sheet mills, demand being steady and 
satisfactory. In wire rods an animated condition also prevails, 
and the September deliveries show a rise when compared with 
August of this year, 40 per cent. of the sales going into foreign 
Fair accounts are given regarding the pipe trade. 
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con umption. 


List Quotations. 

The following are the latest prices per ton free at works : 
Raw spathose iron ore, M.12.80; roasted ditto, M.18.50; 
Nassau red iron ore, 50 per cent. contents, M.14.50 p.t. net at 
mine spiegeleisen, 10 to 12 per cent. grade, M.81 ; white forge 
pig. M.68 ; iron for steel making, Siegerland qualities, M.71 
to M.72; Rhenish-Westphalian brands, M.73 to M.74 ; German 
Bessemer, M.80.50; Luxemburg foundry pig, No. 3, M.60 to 
German foundry pig, No. 1, M.76.50; the same, No. 3, 


M.62 ; 

73: German hematite, M.80.50 ; common basic bars, M.123 

to M.126; iron bars, M.145 to M.148; basic hoops, M.142.50 

to M.147.50; common steel plates, M.132 to M.135; steel 
for boiler-making purposes, M.142 to M.145; sheets, 


plat: = ‘ 7 
M.142.50 to M.147.50; drawn iron or steel wire, M.127.50. 


The Coal Market in Germany. 

In Upper Silesia demand has been so strong that the 
pits have hardly been able to meet requirements. There was a 
marked inclination to accumulate heavy stores. In coke a 
brisk business was also done. The coal industry of the Ruhr 
district is reported to be in an animated state, and prices are 
stiff. Owing to the low level of the Rhine, shipments to South 
Germany have been comparatively limited. 


Austria-Hungary. 

The iron and steel market is naturally perturbed by 
the events in South-Eastern Europe, and there was a feeling of 
uncertainty everywhere last week. Exports to the Balkan 
districts have entirely ceased and the weakness on ’Change 
was remarkable. The favourable accounts that were given of 
the first three quarters’ trade in iron and steel will be followed by 
very poor figures for the last quarter, a slackening off in activity 
and demand being already reported from various branches. 
Both pit and brown coal are in active request at firm prices. 


No Change in Belgium. 

There is still great activity in all the principal depart- 
ments of the iron and steel industry. Owing to the high prices 
of raw material, manufacturers are making very firm quotations, 
and the tone of the market is very strong. There is no change 
to record in the coal and coke industry. Demand is full, and 
quotations all round are strong. 


The French Iron Market. 

The orders in hand for raw and manufactured iron and 
steel are plentiful, and producers need not be anxious con- 
cerning future employment. Indeed, many works show 
a disinclination to accept forward contracts, and the terms 
of delivery are two to three months as before. Additional 
firmness will be given to the iron market by the contemplated 
Union of Lron Dealers in Paris, Lyons and Marseilles. An 
agreement between the Essen Pig Lron Convention and the 
Comptoir de Longwy regarding sales of special brands of crude 
iron to Belgium has also tended to increase the firmness in the 
pig iron trade. At present the French exports to Belgium are 
rather limited, stocks being pretty low and the inland consump- 
tion extensive, but the increased output of iron ore in the 
srieg district and the raised production of the blast furnace 
works will make an extensive export to Belgium desirable 
later on. Prices, too, are higher there than in France. During 
the first six months of this year French output in pig iron was 
2,374,000 t., or 182,000 t. more than in the corresponding period 
last year ; production in basic was 174,000 t., while in forge pig 
$5,000 t. less were produced than in 1911. The output in semi- 
finished steel, during the first six months this year was 
2,114,800 t., showing an increase over 1911 of 217,000 t., prin- 
cipally steel billets. Most favourable accounts are given regard- 
ing the business in bars, which have advanced 5f. to 10f. p.t. 
in the Nord, current quotation being 180f. to 200f. free at works. 
The terms of delivery are from four to six months for forward 
contracts. In the Haute-Marne district 195f. to 205f. p.t. are 
generally quoted ; in the Loire and Centre a rise in prices is 
likewise noted 205f. to 210f. p.t. being the current price, also 
on the Paris market. Basic bars cannot be bought at less than 
190%. p.t., and 205f. p.t. is generally quoted. In the East, 
Haute-Marne and Loire et Centre 210f. to 220f. p.t. are reported 
to have been quoted for special sorts. An exceptionally strong 
activity characterises the rail and girder department; part 
only of the total requirements in rails were placed in the spring 
and early summer, and additional purchases are now being 
made, The Paris Girder Office reports the sales this year to 
be considerably higher than in 1911, and that the raised prices 
are being willingly paid. Current quotation is 235f. to 240f. 
p.t., Paris. The plate mills have been so fully occupied that 
in cases of urgent demand supplies have had to be obtained 
from Belgium. Quite recently a little less was done, and rates 
have been just a trifle less firm. Basis quotation is 220f. to 
250i. p.t. for heavy steel plates in the Nord and East; 250f. 
to 260f. p.t. in the Haute-Marne ; and 270f. to 280f. p.t. on the 
Paris market. A strong rise in hoops can be reported, 190f. 
to 195f. p.t. being quoted in the Nord and East, and 215f. to 
220i. p.t. in the Haute-Marne district and on the Paris market. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





KXeRMODEs, Limited, inform us that their address has been 
changed from 39, Imperial-chambers, Dale-street, Liverpool, 
to No. 35, The Temple, Dale-street, Liverpool. 

We are asked to state that in consequence of the death of 
Mr. Charles D. Phillips, of Emlyn Engineering Works (and 
Central Foundry and Ironworks), Newport, Mon., this business 
‘nd that of Phillips’ Monthly Machinery Register will in future 
I continued in the same manner as heretofore under the joint 


Nanagement of his eldest son, Mr. C. Godfrey Phillips, and of 


Mr. 'T. Morris Prosser. 

‘ue Parsons Motor Company, Limited, of Town Quay, 
Southampton, in addition to the manufacture of petrol and 
paraffin engines for marine and stationary work has also 
conducted a motor car garage and repair business as one of its 
departments, Now, however, it has been compelled to devote 
the space hitherto occupied by the car department to the 
erigine building department, and a separate company, with the 
title of Parsons Garage, Limited, has been formed. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 


INTERNAL COMBUSTION ENGINES. 
12,647. May 29th, 1912.--Exnausr Sitencers, H. Clarke, 
38, London-road, Southampton. 
This silencer consists of a double tubular ring casting attached 


N° 12,647 


{ 








to the exhaust pipe, and provided, on the outer surface of each 
ring, with a series of saw cuts for the escape of the gases. Some 
modifications are also dealt with.—October 9th, 1912. 


CONDENSERS AND FEED WATER HEATERS. 


21,197. September 26th, 1911.—Steam REGENERATIVE Accu- 
MULATORS, Morison, Hartlepool Engine Works, 
Hartlepool, and the Contraflo Condenser and Kinetic Air 
Pump Company, Limited, 62, New Broad-street, London, 
E.C. 


This apparatus consists of a heat accumulator vessel A con- 
taining submerged nozzles B supplied with steam from the 
exhaust of a high-pressure engine by way of the pipe C. The 
nozzles B are designed to pass a given quantity of steam at a 
predetermined resistance, and when this resistance is exceeded 














a valve D automatically opens and discharges the excess steam | 


into a by-pass E leading to a low-pressure engine. In this way, 
it is claimed, excessive back pressure is avoided when the 
quantity of exhaust steam coming through the pipe C exceeds 
the maximum for which the accumulator is designed.—October 
9th, 1912. 


LOCOMOTIVES. 


1361. January 17th, 1912..-SreaM SUPERHEATERS FOR Loco- 
MOTIVES, Ferguson Superheaters, Limited, and C. M. 
Ferguson, 11, Queen Victoria-street, London, E.C. 

A casing A extends along each side of the boiler. Furnace 
gases are admitted to the rear-end of this casing by means of 
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hollow tubular stays B and are led off to the smoke-box by way 
of the passage C. 


The upper part of each casing is enlarged 


inwards over a part of the boiler shell, and contains two headers 
DE. The lower header receives steam from the boiler and the 
upper header delivers steam to the cylinders. The tubes con- 
necting the headers are arranged in independent and readily 
removable groups.—October 9th, 1912. 


TELEGRAPHS AND TELEPHONES. 


15,256. June 26th, 1912.—ImMPROVEMENTS IN THE METHODS 
OF AND APPARATUS FOR THE ELECTRICAL TRANSMISSION 
oF SIGNS OR SPEECH IN Minzs, Josef Heinrich Reineke, of 
Graf Engelbertstrasse, 33, Bochum, Germany. 

The pipe R leading from the gallery Q through the shaft Sch 
to the surface soil E is used as the line conductor, and is con- 
nected to one end of the secondary coil W of the transmitter U. 
The other end of this coil may be connected to a suitable elec- 
trical counterpoise, as, for example, the condenser O. The 
primary coil Z of the transmitter is connected to the microphone 
M and the battery B. The lower end of the pipe R is connected 
to a condenser K, for example, a wire fabric, or, as indicated 
by a dotted line, to the rails V. The telephone 1, is connected 





























to the pipe R at x, y, so as to bridge a portion thereof. A tele- 
phone T, above ground is connected to the pipe, some distance 
below its upper end, by a wire L, and to a plate P in the soil E. 
Another telephone T; is connected by a wire loop, resonator, 
or antenna § located a certain distance from the pipe R, and 
capable of being moved along the line, as, for example, by the 
car G. Sound waves acting on the microphone of the telephone 
used as transmitter produce oscillations of high pressure and 
frequency in the coil W, and these are communicated by the 
pipe R to the receiving telephones connected to the pipe. The 
induction lines due to the oscillating currents act on the resonator 
S, to which telephone T; is connected. The haulage cable of the 
cage may be used as a conductor instead of the stationary pipe. 
-October 9th, 1912. 





25,278. November I4th, 1911.—IMPROVEMENTS IN AND CON- 
NECTED WITH WIRELESS TELEGRAPHY, John Gardiner, of 
65, The Esplanade, Knott End, Fleetwood. 

This invention relates to improvements in those systems of 
wireless telegraphy, and appliances therefor, including a self- 
restoring detector, a tuned reed electro-magnetic vibratorA 
device, and a telephonic receiver or other vibratory device 
operated directly to give a signal from the tuned reed. 
Its object is to enable more powerful effects to be obtained in 
the telephone receiver or other vibratory instrument which is 
operated by or from the tuned reed with group frequencies of 
train waves corresponding to the musical frequency to which 
the reed is tuned. The reed A is so secured to its seat or support 
B by its lower end only so that it is “set ”’ or always presses firmly 
against the reed contact C. This contact is furnished with a 
convexly curved knife edge, against which one face of the reed 
presses. The reed contact is so formed and disposed that it 
can be adjusted vertically along and parallel to the normal 
plane of the reed, so that the length of the free end of the ree: 


N°25,278 
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may be varied as desired. This adjustment is effected by 
means of the screw C'. D is a ring magnet carried by the non- 
magnetic pillar of conducting metal D'. E, E are its poles 
furnished with coils F. These coils are in circuit with the 
detector of the aerial of the receiving station. G, G! are the 
electrodes of a telephonic transmitter operated from that part 
of the reed A which is between the reed contact C and the fixed 
end of the reed. In the form illustrated one electrode G is 
directly carried by and is in electrical contact with the reed : 
the other electrode G' is carried by a fixed part of the body of 
the instrument. Between the electrodes are small carbon 
balls. The transmitter is in circuit with a telephone receiver H 
and a source of current J. Variations given to the free end ot 





the reed by the electro-magnets E as a result of impulses in the 
detector are communicated to the transmitter past the node 
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formed in the reed by the contact C and are then indicated in 
the telephone receiver. K indicates a magnetic detector in the 
aerial.—October 9th, 1912 


TESTING AND MEASURING INSTRUMENTS. 
628. January 8th, 1912.—IMPROVEMENTS IN 
ro Evecrric Frequency INpICcATING INs 
British Thomson-Houston Company, of 83, Cannon-street, 


A A represent two coils forming the stationary winding or a 
stationary element of the meter. B' represent two windings 
constituting the movable element of the meter, which is pivotally 
mounted and carries the needle or indicator C. These windings 
are connected in parallel with each other and in series with the 
stationary element. Included in the parallel circuits in series 
with the coils B B! are devices for tuning the circuits to a given 
frequency. These devices are represented by reactances X Y 
and condensers LM. The relative amount of resistance and 
capacity in the two parallel circuits is preferably adjustable, 
as is indicated diagrammatically by the adjustable contacts 
in connection with the resistances. By means of these devices 
the circuits of windings B B! are tuned for different frequencies, 
ths circuit of winding B being tuned for a higher frequency than 


N°628 











that of winding B', as is indicated by the smaller amount of 
reactance in the circuit of winding B. If the instrument is 
designed to operate on 60 cycles as its average frequency, the 
circuit of winding B may be tuned for 65 cycles and that of B! 
for 55 eycles. Thus at 60 cycles currents in the two windings 
may be made approximately equal, but will differ by large 
amounts when the frequency varies two or three cycles either 
side of 60. The windings B B! are placed at an angle to each 
other and connected so as to exert opposing forces on the station- 
ary coils AA. Thus at 60 cycles the coils exert balanced forces 
and the indicator C carried by the movable element occupies 
a central position. As the frequency rises or falls, one coil or 
the other exerts a predominating effect, and the indicator C 
is moved in one direction or the other.—October 9th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


PLANING, SHAPING, 
Briarwood, Levenshulme, 


8281 AND OTHER 


Man- 


April 6th, 1912.—MeErau 
Macuines, J. F. Dowding, 
chester. 

The tool box or * 
a finishing tool C. 


flapper” A carries a roughing tool B and 
When the roughing cut has been taken a 


N°A281 














Finishing 


eam D is turned so as to bring the finishing tool into position 


without changing the setting of the tools or the work.—-October 
9th, 1912. 

SHIPS AND BOATS. 
21,299. September 27th, 1911.—PrRoputsion oF VESSELS BY 


SANS OF STEAM AND INTERNAL COMBUSTION ENGINES, W. 
rhompson, Thornbank, Dundee. 

On a vessel propelled by internal combustion engines and 
provided with steam-driven auxiliaries, it is proposed in this 





N921,299 


- 











A 


specification to instal a steam engine, which, when the vessel 





port for the auxiliaries. This steam engine may be of the 
reciprocating or turbine description, and can be used either to 
supplement the power obtained from the internal combustion 
propelling engines or as a stand-by for employment when these 
break down. Eleven different arrangements are illustrated. Of 
these we show four. In them A are the internal combustion 
engines and B the steam engines.—October 9th, 1912. 


MOTOR CARS AND ROAD TRAFFIC. 


1911.—GyroscorpE WHEELS, A. Rutt 
Limited, 112, Grosvenor-road, 


22,870. October 17th, 
and Gyroscopic Non-skids, 
London, 8.W. 

This invention is an improvement on one described in a pre- 
vious specification. The heavy rim of the gyroscope wheel 
is formed integral with a thin body portion provided with a 
central hub, which is flat on one side and conical on the other. 
The interior of the hub receives the spherical head of a driving 
shaft. The driving shaft is mounted on ball bearings, and 
transmits power to ‘the g 


N°22,870 








the spherical head and the hub. The gyroscope wheel is intended 
for mounting in a vertical plane above the front axle of a motor 
car. When the car develops a tendency to skid the gyroscope 
wheel comes into action, and, through transmitting mechanism 
applied to its rim, counteracts the tendency. |The body portion 
of the wheel may, as shown, be provided with openings and 
fan blades,so that the wheel can perform the function of a 
cooling fan in addition to its anti-skid duties. —October 9th, 1912. 


MISCELLANEOUS. 


9149. April 18th—IMPROVEMENTS RELATING TO ANODE 
Supports ror Use in Evectric Piatinc, The Spirella 
Company of Great Britain, Limited, of Letchworth, Herts. 

Extending along over the tank are two pairs of conducting 
rods or bars B for supporting the anode and cathode respectively. 








is at sea, will draw its “ery of steam from the boiler used in 


C represents an anode. It is shown as a long flat plate about 
jin. thick. This plate is supported from one pair of conducting 
bars B by means of a suspending member D detachably attached 
to the plate. The anode is provided in its upper end with a 


dovetailed socket G which tapers in both directions, that is, 
tapers downwardly from the top to the bottom ef the socket. 
and also from one side to the other of the anode. The socket 
. 
N°9149 . 
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preferably extends entirely through the anode from one side to | 
the other, but at least opens on one side face thereof. The 
suspending member D is provided onthe lower end of its shank 
H with an enlargement J, which is tapered. This tapered por- 
tion is inserted in the socket G from one side of the anode, and 
is driven tightly thereinto, thereby producing not only a firm 
mechanical support for the anode, but providing an almost 
perfect electrical contact, equally as good as if the suspending 
members were cast integral with the anode. While the suspend- 
ing member is removable from the anode the manner of connec- 
tion is such that a practically perfect electrical contact is secured, 
which is of great importance in electro-plating, since the current 
used is of very low voltage.—October 9th, 1912. 











SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,029,927. Om Burner, J. J. Haskin, Tucson, Ariz.—Filed 
May 4th, 1911. 

The burner comprises a casing having a tapering discharge 
mouth and an extended enclosed valve chest at one side, the 
casing having a port connecting with the valve chest, with a 
valve controlling the port. A steam head extends longitudinally 
through the casing, the upper surface of the head being trough- 
shaped in cross section, and the forward end forming a contracted 
steam outlet at the back of the contracted mouth of the casing. 
Means are provided for sustaining and adjusting the forward 
end of the steam head. A steam pipe enters the rear portion 
of the steam head, and the casing has a diaphragm spaced from 


its wall and from the upper surface of the steam head, and leading 





gyroscope wheel by the friction between | 


| to the order of Messrs. 


| Co., Drammen ; dimensions, 402ft., 


| Wolff, Limited, 


= 
from the oil port, and having its front end adapted to deliver 
oil onto the trough-shaped upper surface of the stean, head, 
The casing has also a connection which leads into its rear portig), 











| 





above the steam head, and means are provided for conducting 
the hot products of combustion from a furnace to this connection, 
There are two claims. 


PNEUMATIC ENGINE STARTER, 
D.C.—Filed July Vith, W911. 


1,029,994. 
ington, 


1. Heany, Wash- 








The inventor claims the combination of a storage tank, a 
convertible air motor and pump, differential gearing bet ween 
it and the engine shaft. and automatic means for converting 


the apparatus from a pump to a motor upon the attainment of 
a predetermined pressure in the tank. There are four clain 
1,030,202. Furnace ror GAs Generators, F. J. Orr, Bufjalo 
N.Y.-—Filed August 18th, 1911. 
The furnace comprises a totally enclosed heating chamber 
| constructed from refractory material, with a hollow walled jacket 
surrounding it and separated from it to form two semicircular 


| passages. These passages are in open communication with the 














chamber. A connecting passage is arranged beneath the cham- 


ber in open communication with the semicircular passages. 
\ delivery flue is connected with one of the semicircular passages 
to carry off the products of combustion, and means are pro 
vided for introducing a combustible into the chamber. ‘There 
are four claims. 





LAUNCHES AND TRIAL TRIPS. 





SANWARINE, steel screw steamer; built by the Clyde Ship- 
building and Engineering Company, Limited, Port-Glasgow : 
R. F. Sanderson and Co., Manchester ; 
dimensions, 280ft., 42ft. by 27ft.; engines constructed by 
builders ; launch, October 12th. 

HERAKLES, 
Limited ; 


steamship ; 
to the order of Messrs. 


built by Wm. Doxford and Sons, 
Brunsgaard, Kidsterud and 

57ft. by 274ft.; to carry 
8500 tons; engines constructed by Messrs. Doxford ; launch, 
October 15th. 

H.M.S. SPARROWHAWK, ocean-going torpedo-boat destroyer : 
built by Swan, Hunter and Wigham Richardson, Limited : 
to the order of the Admiralty ; engines, two sets of Parsons’ 
impulse reaction turbines ; constructed by the Wallsend Slip- 
way and Engineering Co., Limited ; four boilers of Yarrow type 
with small water tubes and fitted with oil-burning apparatus ; 
launch, recently. 

AppaM, twin-screw passenger steamer ; built by Harland and 
Belfast ; to the order of the British and African 
Steam Navigation Company, Limited, Liverpool ; dimensions, 
425ft. by 57ft.; engines, two sets of four-cylinder quadruple- 
expansion balanced reciprocating ; constructed by builders ; 
launch, recently. 

TASMAN, single-screw steamer ; built by Earle’s Shipbuilding 
and Engineering Company, Limited; to the order of the 
Koninklijke Paketvaart Maatschappij ‘of Amsterdam ; ; dimen- 
sions, 3$2ft., 494ft. by 28}ft.; engines, triple-expansion, 29}in., 
48}in., and 80in. by 54in. stroke, pressure 1801b. per square inch ; 
launch recently. 

HarRMATRIS, steel screw steamer ; 
land Shipbuilding Company, Limited ; to the order of J. and C. 
Harrison, Limited, London ; dimensions, 425ft. by 52it.; 
to carry 8800 tons; engines, triple-expansion, 28in., 46}in., 
78in. by 54in. stroke, pressure 200 1b. per square inch ; con- 
structed by Earle’s Shipbuilding and Engineering Company ; 
launch, recently. 


built by the Northumber 








At a meeting of the Bradford City Council ov 
Tuesday last, the tender of Pethick, Dix and Co., of London 
and York, was accepted for the Esholt sewerage scheme. This 
contract, which amounts to £113,971, comprises the construc- 
tion of about 2} miles of tunnel from Frizinghall to Esholt, and 
other works connected with the Bradford main sewerage. The 
work will occupy a period of about three years, 


CONTRACTS. 
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THE RAW MATERIALS OF THE PORTLAND 


preggo INDUSTRY. 
3v PERCY 8S. BARBER. 
No. I 


‘um raw materials used in the Portland cement 


industry can be grouped under four distinct headings 


classes, as follows : 


ss 
ii (1) Caleie or lime-bearing, of which chalk and lime- 
stone are the chief. 

(2) Argillaceous or silica and alumina-bearing, 
of whieh river mud, clay, and shale are the most 
a ortant. 


Those materials closely approximating to the 
com position of the “‘raw’”” mixture, such as marl, 
vrey chalk, cement stones, and septaria. 

Those materials which are by-products from 
some ee r industry, such as slag and alkali waste. 

The ealeie or lime-bearing rocks are of great im- 
portance W hen considering the method of manufac- 
ture to be pursued. Thus chalk, which is a soft 
foraminiferal limestone, lends itself perfectly to the 
wet process, since it breaks down readily with water, 
while the harder limestones of the oolite, lias, and 
carboniferous rocks enforce the dry process upon the 
manufacturer ; although in some few instances the wet 
process has been adopted when dealing with these rocks. 

The chalk, which covers such a large portion of the 
surface of England in the South and East, derives 
its name from the Saxon ‘** Ceale,’’ German “ Kalk,”’ 
meaning “ lime,”” most probably because the Saxons 
on invading our shores would obtain their lime by 
calcining the “chalk.” . Geologically, the chalk is 
divided into three divisions, the ‘* Upper Chalk,” 
the °° Middle Chalk,” and the ‘* Lower Chalk,’’ and 
these with the ** Greensand,” ‘‘ Gault,’ and ** Wealden 


beds make up the several divisions of the Cretaceous | 


Rocks. 

The * Upper Chalk ~ has a more even lithological 
character than the ‘* Middle” or ‘* Lower.” It 
chiefly consists of soft white chalk containing flints, 
although in parts it is entirely free from them; the 
lower portion is hard and nodular, containing beds 
of compact limestone, known as ‘* Chalk Rock.” 
The total thickness is somewhat over a thousand 
feet, but varies considerably in different parts of the | 
country ; 
at Grays 600ft. 

The Upper Chalk at Gravesend, 
Greenhithe, extensively used for cement-making 
purposes, is from the zone Micraster Coranguinum, 
as is also a large pit at Frindsbury, near Strood, the 
face here exposed, about 100ft. deep, showing soft 
white chalk with many layers of flints. At Swans- 
combe the zone Micraster Cortestudinarium is 
worked, and is full of Ostracoda and Foramanifera. 
It occurs also at Burham and Cuxton; at the former 
place radiolites occur, as they also do at Gravesend 
with Lima Spinosa; while at Cuxton, Inoceramus 
Cuivert are to be found. In Essex the Upper 
Chalk crops out between Grays Thurrock and Pur- 
fleet, and is used for the manufacture of whiting as 
well as cement. Among the fossils here found may 
be mentioned Holaster and Micraster, also Terebratula 
Carnea and Inoceramus Mytiloides. At Grays Cidaris 
is found well preserved. Between Beeding and 
Shoreham, in Sussex, the zone Actinocamax Quadratus 
is quarried. 

The following description of a chalk-pit worked by 
Martin Earle and Co., Limited, as given by Jukes 
Browne in the *‘ Memoirs of. the Geological Survey 
of Great Britain: The Cretaceous Rocks,” taken in 
1897, must serve as a general idea of the sections 
presented to us : 

Zone of Micraster Coranguinum. 
Feet. In. 
White soft chalk with flints in beds or layers .. 22 0 
A course of slightly harder character, marked 
by iron -stains ° chao ke 
White soft chalk with layers” of flints, Tere- 
bratulea Carnea and Eschinocorys Scutatus 


Zone of Micraster Cortestudinarium. 

A bed of very hard creamy yellow. coloured 
crystalline chalk, not nodular, but with 
green coated nodules at the top, which was 
sharply marked from the chalk above .. 1 3 


White softish chalk with layers of flints .. 5 0 
A discontinuous bed of hard whitish but much 

iron stained chalk, Micraster Precursor .. 1 0 
Exceedingly rough lumpy chalk, lumps well | 

defined, enclosed in soft mealy matrix ; 

tew scattered flints, Micraster Proecursor, 

Spondylus Spinosus 8 0 
White chalk of rather irregular texture, Tumpy, 

with layers of flints ated o <es, @ 
Layers of tabular flints . ; Oo 03 


Firm white chalk with layers of flints, scarcely 


lumpy, Holaster Placenta, Micraster Pre- 

cursor o% 16 0 
A discontinuous bed of hardish lumpy ‘chalk, 

much iron stained, Echinocorys Scutatus .. 1 0 
Lovers of tabular flints F dGs sy) SODA 


Firm white chalk with layers of flints .. .. 10 0 


aT SG 
the following analyses give at a glance the 
“e composition of the Upper Chalk taken from 


While 
avera 








Various parts of the country :— 

wi (1) (2) (3) 
RIUCH: veoh ee, “hc ONOD es “Sete Na: SO 
oN, a, ee, ww ee OO 0.55 
WXId6 OP ONG 55s. ne JORIS ot 09S 0.15 
\;ium carbonate =... 98.64. 97.95 97.41 
“ignesium carbonate .. 0.35 .. 0.29 0.47 

(1) 99.95 9.90 99.88 

7 ) ; om Gravesend, Kent (analysed wy the author). 

;/ ‘rom Beeding, Sussex (analysed by the author). 


at Chatham Dockyards it measures 265ft., 


Northfleet, and | 


known as the ‘*‘ Melbourn Rock ”’ ; 


of firm, white chalk. 


it diminishes to less than 100ft., 
shire it is 230ft. thick. 

At Wouldham and Burham, in Kent, 
as a cement-making material ; 
** Melbourn Rock ”’ 


in Cambridgeshire, 
3ft. 


partings. 
but weathers to a creamy yellow tint. 


when dealing with the Upper Chalk, is as follows : 
Ft. In. 
Soil and rubble ae ee 2 0 
Middle Chalk. 
Firm white chalk .. Bib BratenSazes aia, | 
Hard whitish chalk, scarcely nodular, contain- 
ing Rhynchonella Cuiveri eres 





( Rough nodular chalk, muc h broken os 2 8 
| Very hard nodular chalk, nodules creamy 
| ROM gor iin was. Se se, oe 2 0 
| hard nodular chalk, whiter than 
that above, much streaked with 
{ green-grey marl Ae Pe Geer yD. 
Lower Chalk. 
Marly chalk weathering into thin laminae 





| 2 with lenticular beds of hard white 
: chalk very variable in thickness, 

| a Actinocamax Plena, lit. 3in.to .. .. 2 6 
| <=- Firm greyish-white marly chalk; the 
faa) base somewhat marked by a thin 

| marl seam, 4ft. to OO Cake eee ae 
Whitish chalk, firm and _ blocky, gradually 


passing to grey hard chalk, about ie. “ow aoe Ss 





The following analyses indicate the composition 
|of the Middle Chalk, taken from different parts of 
| the country : 


| (1) (2 (3) 
Silica Soa Ware Shon er? eeece sr, SROUE 4.02 
AIR oa, ts es OCR Wc COED 1.81 
Oxide of iron... .. .. 0-25 .. 0-23 0.12 
| Calcium carbonate -- 96.37 .. 97.90 93.10 
| Magnesium carbonate .. 1.27 .. 0.73 0.90 
Sulphuric anhydride 0.17 nil nil 
99. 65 99. 95 99. 95 


(1) From Hitchen, Bedfordshire oan sed by the author). 
(2) From Barton, Lincolnshire (analy sed by “the author). 
(3) From Halling, Kent (analysed by the author). 

The Lower Chalk consists of the chalk marl and 
grey chalk, together with a certain portion of the white 
flintless chalk. Generally its basement bed is a 
glauconitic sandy marl, often containing phosphatic 
nodules. Its maximum thickness is about 250ft. 

The Lower Chalk at Cherry Hinton, Cambridge- 
shire, Wouldham and Burham, in Kent, is worked as 
a raw material. The large beds at the upper part 
of the Medway Valley, between Aylesford and Would- 
ham, on the right bank, and Halling on the left, show 
good sections of the upper part of the Lower Chalk. 

The following sections well describe the Kentish 
Lower Chalk :—(1) See under Middle Chalk; (2) 
Section in lower quarry of the Burham Brick and Lime 
Company, as given by Jukes Brown, taken in 1896, 
which is as follows :— 


Ft. In. 
Middle chalk and ‘** Melbourn Rock ” ce. ye See 
Greenish-grey laminated marl with 
Belem- | lenticular beds of hard white chalk, 
nitic + from lft. to eT ee ee a ee 
Marl. { Pale buffish-grey mariy chalk, fracture 
often conchoidal, Actinocamax Plenus 6 0 
Firm white chalk, passing down gradually to grey 
chalk, Holaster Sublobosas, H. Trecensis, 
Terebratula Biphiata, about . Fico Seale. 
Grey marly chalk, Rhye honella Mantelliana, 
Kingea Lima, Am. (Acanth) Rotomagensis, 
Ter. Semiglobosa and Serpula Umbonata, about 15 0 
Analyses made of the Lower Chalk taken from 
different pits are given below :— 
(1) 
Silica ee ee ee es ee eee Pe 
CS EE a ae ee ee ee ee eS 
Oxide of iron .. a a a ee 
Calcium carbonate ae ee ey 
Magnesium carbonate .. 0.25 
Sulphuric anhydride nil 
99-70 
(2) (3) 
Organic matter .. a alee a .30 
Calcium carbonate an ores: Ce 8 — 38 
Calcium phosphate .. .. .. 0.31 .. .. 0.31 
Calcium sulphate a eee 
—: carbonate re ee | ke eee 
Lime ait SECs ke 
Oxide of iron : and Alumina vo RP use con OO 
Oxide of manganese... .. .. 0.53 .. .. 0.20 
RUM coy cs 8S ee a we Ce em nt Ue 
MES eS as. 5 oe OOS. Pa ORES 
OumeMer SOR cc. es tee RB Geer ce (RO 
Alkalies and loss cot ae ae OCW O sche ors ee 
100.00 - 100.00 


(1) From Halling, Kent, grey chalk (analysed = the author ) 

(2) From Hitchen, Bedfordshire, hard white chalk, between the 
marls, 

(3) From Royston, Cambridgeshire, same as No. 2. 

Nos. (2) and (3) analysed by Mr. R. A. Berry. 

The chalk mar! will be discussed later, under those 
materials in group (3). 


In the Middle Chalk, flints are sometimes abundant 
in the higher beds, less numerous in the middle por- 
tion, and almost entirely absent in the lower parts. 
Its basement bed consists of the hard nodular chalk 
generally speak- 
ing, it consists of hard rocky or nodular and partly 
It is thickest in the South- 
Eastern Counties, where it reaches 240ft., in Dorset 
while in Cambridge- 


it is worked 
at both places the 
is exposed, and also the Lower 
Chalk. Other good sections are to be seen at Royston, 
and Leagrave, in Bedfordshire ; 
at the latter the lowest bed of the “‘ Melbourn Rock,” 
thick, is very hard and nodular, the next 5ft. 
are almost as hard, but form thinner beds with marly 
It is nearly pure white when quarried, 


The section exposed in the quarry belonging to 
Peters and Co., of Halling, Kent, the details of which 
are derived from the same source as those quoted 


| others from the Gaelic * 


purposes in England and Scotland are drawn from 
the Jurassic and Carboniferous rocks. The former 
supply can be sub-divided into Oolitic and Liassic ; 
the oolite formation of Northamptonshire, the Great 
Oolite at Irthlingborough, in the Nene Valley, is 
being very successfully used ; the works here were the 
first in England to draw upon the oolite rocks for 
raw materials. 

Some of these stones yield good hydraulic limes on 
burning. The following table shows the percentage 
of calcium carbonate in the different strata, with 
their thickness, starting at the base of the quarry, 
the lias ec 





Thickness. 
Ft. In. CaCO, 
‘* Best Blue,’ coarse structured limestone, 
highly fossiliferous, bluish-grey in colour. 1 9 .. 95.88 


Limestone of a clayey nature, free from fossils, 
dark grey in colour ne 0 6.. 45.20 
**2nds Blue, Lower,’ some fossils, much finer 
texture then ‘ Best Blue,”’ and somewhat 
frail, especially when damp, hardness con- 
siderably below “ Best Blue” .. .. .. 1 0 .. 82.20 
Limestone, clayey, somewhat laminar, hard, 
containing a few small plates of calcium 
carbonate, but compact and easily ground, 
stone-grey in colour ** Khacki”’ ae C2k 2. GE 
‘2nds Blue, Upper,” less fossiliferous than 
‘** 2nds Blue, Lower,” close grained. . BR 4 25 88: 
Limestone, argillaceous, free from fossils, 
slightly laminar in character, compact and 
fine grained, grey in colour ai 0 
Stone, earthy and similar in appearance to soil, 
contains a few flat shells and a thin brown 
layer ee ee | ee me eee, OCR oo ERs 
‘ 3rds Blue, “4th” Layer,” highly fossiliferous 
and compact limestone, contains pure 
crystals of calespar, light grey in colour... 0 43.. 80.51 
Shaley-clay, dark, of an earthy appearance, 
highly fossiliferous and easily pulverable. . 
‘* 3rds Blue, 3rd Layer,” highly crystalline lime- 
stone, containing small short veins of calc- 
spar, fossiliferous. Also contains a band 
about lin. thick of hard clay, which is 
highly fossiliferous and is situate about the 
middle... 0 8! 
Limestone, of a clayey or . shaley appearance, 
hard and somewhat laminated and fossili- 
OE i ae 4s, Pad, he eR eee Be. CRT 
“* 3rds Blue, 2nd Layer,” crystalline and fossili- 
ferous limestone, — — in 
eolour .. O 6§.. 84.92 
Limestone of a clayey appearance, ‘hard and 
somewhat laminated, dirty greyin colour 9 4 .. 62.40 
Clay, a very few fossils, ochre brown ne ae 42.01 
Limestone of a clayey appearance, the sample 
contained one large fossil, which was 
nearly pure calcium carbonate, and was 
included in the average sample 0 2.. 66.20 
| ** 3rds Blue, Ist Layer,” highly fossiliferous 
| limestone, compact, dull fracture, light 
| grey in-coloum © 6 ss cee. os oe es, GO 8 ss BBW 
‘Best White, Upper,’ a fairly compact and 
somewhat fossiliferous limestone, a creamy 
or light khaki colour .. ~-1 3 .. 89.95 
** Best White, Low rer,’ *> much more rat in epee 


90 


ts 
2 
~ 
or 


88.67 





than “‘ U Jpper,’ * otherwise similar in appear 
| ance. ‘“‘ Pendle Z 92-86 
““2nds White,” highly fossiliferous, “otherwise 
similar to “‘ Best White, Upper” .. .. O 9 .. 89.82 


The following analyses show the composition of 
some of the limestones from Irthlingborough, North- 
amptonshire, analysed by the author :— 


“2nds White.” Pit No. 2. Pit No. 3. 
Water and ncn matter 0.27 ie... OF 


Silica ona ; ~ ee «« 6H -..- Be 
Alea. .<. «+ «. BE... BB >.. 2.88 
Oxide of wen. «... S23 .. be... ES 
Calcium carbonate .. 86.75 .. 87.43 .. 85.45 
Magnesium carbonate .. 0.52... 1.25 1.05 
Phosphoric anhydride .. 0.03... — nil nil 
Sulphuric anhydride nil nil nil 
Sulphur a as nil nil 0.18 
99.69 99.86 . 100.07 
Oxygen equivalent to 
sulphur .. .. -- — «« — «- 0.09 


99.98 
The ‘“ Lias ’ formation serves as a raw material at 
several works, such as those in Warwickshire, Notting- 
hamshire, Somersetshire, and South Wales. The 
term ‘“ Lias”’ is thought by some to be derived from 
the corruption of a word meaning “layers,” by 
Leae ”’ (a stone), or from the 
having the same meaning. It is 


Breton, ‘* Liach,” 


| characteristic of the Lias on the whole to show great 


regularity in the strata of which it is built, which 
chiefly consists of argillaceous limestones, with alter- 
nating bands of clay or shale, which are often found 
to contain nodules of pyrites. It forms a band 
across the country from Whitby to Lyme Regis. The 
Lower Lias in Warwickshire is upwards of 600ft. 
thick, in Somersetshire it varies considerably, up to 
300ft. 

At Harbury, in Warwickshire, a quarry worked by 
Messrs. Greaves, Bull and Lakinshows over thirty bands 
of bluish-grey limestone, alternating with marly clay 
and shale, the latter two predominating in thickness ; 
the shale is somewhat pyritic. Many fossils are 
found, the chief of which are Ammonite Angulatus, 
Gryphoea Arcuata, Lima Giganta, Rhynchosella Calciosta, 
and Plesiosaurus Rugosa. Again, near Rugby, another 
quarry, even larger than that at Harbury, showing 
no less than thirty-five strata of limestone, is found, 
the stones vary in thickness from about 3in. to 12in., 
whereas the clay and shale seams sometimes reach 
4ft. The fossils as previously enumerated are here 
found, with several other Ammonites, some of which 
in the lower shaley beds are pyritic. 

At Dunball, in Somersetshire, the Lower Lias is 
quarried by Messrs. John Board for cement-making 
purposes, showing the following section, particulars 
of which are culled from the ** Memoirs of the Geolo- 











(3) From near Purfleet, Essex (analysed by the author), 


Those limestones being used for cement-making 


gical Survey of Great Britain: The Jurassic Rocks,” 
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4 2) 
Vol. III., as are also those relating to strata to be seen 
at Barnstone and Penarth, mentioned later :— 
Lower Lias. 
Ft. In. 
Rubble and clay .. : 0 10 
Top Lias, limestone .. ce eellnsr as se. ee 
Shale eeties bar CaeiSe Uae. ILE. eet ee ee 
2nd Lias, limestone ce Oka Teer. mk” eer wee 
Shale So ce eoks Eee esr es) “ss, ser eee 
Limestone | hg) her - oe ew 
Shale + “* Two Five Inches ” Seok Cheer See 
Limestone Doe ae es 
Shale Soule RR ke. Key ome amd weortes © £L© 
Six inch limestone, used for building, it cuts out 
well, but will not stand the weather... .. 0 6 
Shale AM ee Raat wale SeeM Gk on ee Oe 
House paviour, limestone | 1 
Dunch paviour, limestone | eas Sates Or ae 
Shale Estee ak lo, oe) aa” ion fe Se 
Sandstone; hard limestone .. .. .. .. «. 0 3 
Dee OE ccc ns sa ee Se we OS 
Shale 9 RES ae ae ee ee ee ee, A 
Clogs, two beds of limestone a a te ee eM 
Shale, with modiola minima ee ee ee 
Little paviours, three beds of limestone and shale 0 9 H 
Bottom Lias, shaley limestone with Pleuromya f 
ee ae aa ae ee 
Burning shale, fissile limestone, shale. . 1 6 


Cement, dark fissile shaley marl ‘at 0 
Black shale, blue shaley or earthy limestone, 
put with cement shales for cement making 
otherwise the material will not set .. .. 1 8 
Grey and yellow earthy limestone, appears to 
merge into the beds below, Ostrea Liassica 0 4 
Rhetic Beds. 


- 


Dew rock, compact limestone .. .. .. -. IL 7 

At Shepton Mallet, in Somersetshire, the thickness 
of the Lower Lias beds is over 50ft. The chief fossils 
are Lima Giganta, Gryphoea Arcuata, and A mmonite | 
Bucklandi. 
At Barnston, in Nottinghamshire, the following | 
section is exposed at the quarry of the lime and | 





cement works :— S| 
Ft. In. | 

Contorted clayey soil and drift .. .. .. .. 2 0 | 
Pale argillaceous limestone, two skerries and clay 2 0 | 
Racy clay .. . 2 4 | 


Two or three beds of limestone, Ist and 2nd Urrs, } 
thick and thin beds used for paving floors.. 1 8 
Grey shale 3 se | 
| 

} 


Best stone, 9in. bed, pale ‘and banded earthy 


limestone e 0 9 
Shale Fag eres gone ee le | 
Two or three beds of limestone, *‘ Rummels ”’ 1 4 
MME (is aby ant be bane ott ke. See Re 
Limestones, 18in. bed, top and bottom, wavy | 

banded and pyritic limestone .. .. .. 1 6 | 
Shale ce ee ee pee, See em int ae! , ees ee | 
Grey argillaceous limestones, bottom floors .. 0 8 | 


In South Wales, at Penarth, the Lower Lia: and | 
Rhetic beds are also used for cement-making. These 
rocks yield Ostrea Liassica, Modiola Minima, Pleuomya 
Crowcombeia, and species of Ammonites. The follow- 
ing is asummary of these rocks :— 


Zones of Ammonites Semicostatus, A. Bucklandi and A. Angulatus. | 
Ft. In. 
Alternations of limestone aid clay, about 3) ee 
Grey marls with occasional nodules of cement- 
stone and bands of marl, limestone, about 40 0 
Zone of Ammonites Planorbis. 
IXven beideJ limestone and limestone shales, 


with A. Planorbis, &c., about i, ees ee meee } 
Even bedded, tough blue marls and shaley lime- | 
stones, clays and shales, with Ostrea 
Denes; 06-, Gee - 25's wo’ osm oo FE 8 
Caleareous paper-shales, from Ift.to.. .. .. 1 6 | 
Rhetic Beds. | 
Band of compact and earthy limestone (imper- 
sistent), from 12ft.to .. .. PS | es | 


Black shales with Avicula Contorta, &c. 


Below are given some analyses of Lower Lias 











Limestones :— 
(1) (2) (3) 

Water and organic matter .. 1.36 2.02 1.21 
Silica bk tee Wen ‘net er eee 8.59 10.07 
ee. Me 3 2.37 
Oxide of iron .. « so as SOD... , 288 1.06 
Calcium carbonate.. .. .. 77.08 .. 83.07 82.75 
Magnesium carbonate .. .. 1.80 0.57 1.80 
Sulphuric anhydride .. .. 0.30 1.10 0.53 
Sulpbur .. 5 eR) oe 0.32 0.24 0.18 

100.10 ..100.02 - 99.97 
Oxygen equivalent to sulphur 0.16 .. 0.12 0.09 

99.94 .. 99.90 99.88 


(1) From Harbury, Warwickshire (analysed by the author). 
(2) From Barrow, Leicestershire (analysed by the author). 
(3) From Pylle, Somersetshire (analysed by the author). 








10,000-HORSE-POWER HIGH PRESSURE TUR- 
BINES, BIASCHINA POWER STATION. 





Tue Biaschina electric power station is situated 
near Bodio in the valley of the river Ticino, Switzer- 
land. It utilises the water of the Ticino and its 
tributaries such as the Ticinetto, the Barolgia, the 
Cremosina and the Nadro. The total effective fall 
at the main power station at Bodio is 840ft. The 
water intake is situated about six miles up the valley 
on the right bank of the river, and close to Lavorgo 
Station on the St. Gotthard Railway. At this point 
the waters of the Ticino are dammed by means of an 
overflow wier, built at an angle across the river. 
From the dam the water is led to a reservoir through 
which it flows slowly and in which it deposits its 
sand and other mechanical impurities. The water 
thence flows into the upper water channel which 
conducts it down the valley to the power-house. 
The water channel for its whole length is in the form 
of a closed canal. About 90 per cent. of it is con- 
structed in solid rock. Immediately above the power 
station the water channel widens out into a fore-bay, 





which equalises the flow of water in the channel when 
the load on the turbines varies. 

From the fore-bay the water is led directly to 
four turbines, each of which, with the above-mentioned 
head, normally takes about 8100 cubic feet of water 
per minute. The upper portion of the feeder conduit 
between the fore-bay and the turbines consists of 
a pressure tunnel. At a point where the pressure in 
this tunnel reaches about 260 1b. per square inch, 
two separate pipe lines 68in. in internal diameter are 
led off from it. Each pipe line supplies water under 
pressure to two turbines. 

The turbines are of the high-pressure impulse type, 
and when running at 300 revolutions per minute 
have an output of 10,000 horse-power each. They are, 
however, of sufficient size and otherwise suitably 
designed to accommodate overloads up to 12,000 
horse-power. They are arranged vertically in pre- 
ference to horizontally, partly because the builders, 


| Escher, Wyss and Co., of Ziirich and Ravensburg, 


had already repeatedly adopted this form elsewhere. 
As a first installation, three units with a total normal 
output of 30,000 horse-power have been laid down. 
In our two-page supplement the turbine arrange- 
ment is shown in longitudinal and cross sections 
and in plan. As will be gathered from the longi- 
tudinal section, the two main pressure pipe lines run 
parallel with the length of the power-house just outside 
one of its walls. For each unit two inlet pipes 
branch off at right angles from the main pipe lines. 
These inlet pipes are arranged symmetrically, one on 
each side of the turbine axis. Each such inlet pipe 
is provided with a 24in. hydraulically operated 
sluice valve situated inside the power-house. Imme- 
diately in front of each sluice valve an expansion 





All the bearings on the main turbine shaft and on 
the transmission and regulation shafts are fitted with 
removable white metal bushings. The high-s))eedq 
shafts are lubricated by a continuous supply o/ oil 
and the others by grease. An oil pressure thrust 
bearing is arranged on the generator spider and takes 
up the whole weight, about 46 tons, of the rota; ing 
parts. The exciter for the generator is erected on 
top of this bearing. The thrust bearing is sup) lied 
with oil under pressure by two pumps of Escher, 
Wyss’s design. One of these pumps is a stand-by 
and the other by itself can supply sufficient pressure 
oil for all four units, although the oil supply to any 
one unit can be interrupted if necessary without 
stopping all the plant. Both oil pumps are driven 
by a 30 horse-power water turbine, and in the |vse- 
ment immediately below them are two oil reservoirs 
having a capacity of about 280 cubic feet. ‘the 
reservoirs are so connected that either may be diawn 
upon for oil by either pump. The pumps are fitted 
with air chambers, the air for which is admitted by 
a snifting valve in such a way that the oil does jot 
get mixed with the air. 

To permit of repairs being undertaken in the tur|)ine 
pits, each chamber can be isolated from the rest and 
rendered water-tight. An ejector is fitted in cach 
chamber for draining it of water. The pressure 
water operating this ejector, which has a capacity of 
about 350 cubic feet of water per hour, is taken from 
the main pipe lines in such a way that any chamber 
can be emptied by means of either pipe line. 

As may be judged from the accompanying engrav- 
ing showing the interior of the power-house, the while 
plant is distinguished by compactness in spite of its 
large power. All the hydraulic plant was built and 








THE BIASCHINA HYDRO-ELECTRIC POWER STATION 


piece is fitted and when the loose ring of this device 
is taken out the valve may be quickly removed and 
replaced, should repairs be necessary. To the inner 
side of the sluice valves the distributing pipes proper 
are connected. Each such distributing pipe carries 
two turbine inlet nozzles of the needle type, so that 
each turbine wheel is operated upon by four sym- 
metrically placed water jets. Between the two 
nozzles on the distributing pipe communication is 
made by a short length of pipe which is designed 
as shown in the cross section, as part of a strong 


bracket held by long bolts passing through the wall | 


of the turbine pit. These brackets support the lower 
guide bearing for the turbine shaft. The runner 


wheel with its buckets is carried at the extreme lower | 


end of this shaft. 
The governing mechanism for the turbines consists 


of Escher, Wyss’s patented oil-pressure governors. | 


These are driven by belt from transmission gear 
situated beneath the floor of the power-house, and 
in addition to being fitted with hydraulic gear are 
provided with hand regulation so that repairs to the 
governor pumps or valves may be effected without 
interfering with the running of the turbines. The 
servo-motor, controlled by the governor proper, 
operates a vertical main regulation shaft, which sheft 
is connected by levers and rods to the needles of the 
turbine nozzles. These needles are designed to be 
practically in balance in any position, so that only a 


comparatively small amount of power is absorbed | 


in the governing. All the pins and joints of the 
governor mechanism have double bearings, end are 
fitted with grease lubricators. The governor 
mechanism is so arranged that two out of the four 
nozzles on each unit may be entirely closed down 
when long periods of partial load have to be run. 


installed to the designs of Escher, Wyss and Co. 
The electrical portion was supplied by Brown, 
Boveri and Co., of Baden, and consists of three 
10,000 horse-power three-phase 8000 volts 50 cycles 
generators, direct coupled to 80-kilowatt exciters. 








SINGLE-PHASE RAILWAYS. 
No. XVI.* 

In the present article we propose to consider two 
more American single-phase railways, namely, the 
Spokane and Inland Empire line and the Rock Island 
and Southern Railway. As we have now devoted 
| considerable space to this subject and have described 
the details of some of the principal single-phase lines, 
we shall now progress more rapidly, and in future 
deal only. with the main points and those features 
which are of special interest. The Spokane and Inland 
Empire Railway, which is one section of the Inland 
Empire system in Eastern Washington and Idaho, is & 
| 6600-volt single-phase 25-cycle line, and has been in 
| operationsince October, 1906. The other sections ar the 

Coeur d’Alene and Spokane Railway, a fifty-eight mile 
€00 continuous-current inter-urban line, and the Spc- 
| kane Traction Company's system, operating 52 miles of 
| city street lines. The map of the railway has he 
shape of an inverted Y. ‘The line runs south from 
Spokane with a junction at Spring Valley, 40 miles 
| distant. The eastern branch runs to Moscow, 
| Idaho, and the western branch to Colfax, Washingi on. 
The right of way is the property of the company, with 
the exception of the streets of Spokane. Staring 
' from the station in Spokane the first 2} miles of ‘he 





* No. XV. appeared October 18th. 
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the single-phase system. 


by bracket arms. 


Spokane showed a wear of -004in 


: The business of the company has grown rapidly, 
necessitating frequent additions to the rolling stock. 
At the end of last year there were five 72-ton locomo- 
com- 
cars, 
seven, baggage and smoking pilot motor cars, four 
intermediate passengers cars, one standard private 
compartments, 
one motor car specially equipped for line mainten- 
ance work, two hundred and four box cars, one hun- 
dred and fifty-eight flat cars, eighteen ballast cars, 
ten stock cars, six refrigerator cars, two steam shovels, 


four 
motor 


locomotives, 
and express 


52-ton goods 
mail baggage 


tives, six 
bination 


car, six trailers with observation 





line are operated with 600-volt continuous current, 
whilst the remainder of the railway is electrified on 
Two sets of rails have been 
j,id on the first-mentioned section, whilst the remain- 
doy of the railway is constructed with a single track. 
On the single-phase section a single catenary overhead 
-stem has been adopted, and the wires are supported 
The contact wire is of copper. 
\{ter four years’ service a piece of this wire which had 
heen in use at a point approximately 12 miles from 


is 60,000 volts and the periodicity 60 cycles 
it was deemed advi3able ir developing the statior 


There are four units in this frequency changing sta 
tion. 


750-kilowatt 550-volt continuous-current generator 
all mounted on a common bedplate. 


2000-ampére-hour storage battery. 
to equalise the load on the generat'ng station. 


former sub-stations. 








ISLAND AND SOUTHERN RAILWAY 








Fig. 116—FO 


single-phase railway load is small in comparison, with 
the capacity of the generators at the hydro station, | 
(and as the distributing pressure in this territory | 


to transmit the current at this pressure and periodicity. 


Each consists of a 1000 horse-power three-phase | 
4000-volt 60-cycle induction motor, a 1000-kilowatt | 
single-phase 25-cycle 2200-volt generator, and one 


There are also 
two boosters which are used in conjunction with a | 
The latter serves 
From 
this station current is supplied directly to the overhead 
conductor of the railway and to a 45,000-volt single- 
phase transmission line, which feeds various trans- 
There are ten of these trans- | 
former sub-stations, n’ne of which are situated by the 
side of the railway and approximately 12 miles apart. 
The lines are sectionalised with circuit breakers fixed 


Inland Empire system. Fig. 118 is a 624-ton single- 
phase locomotive as used on the Spokane and Inland 
Railway. It is equipped with four motors. Fig. 119 
,| Shows a 49-ton locomotive for alternating and con- 
2 | tinuous current operation. All these locomotives 
| were built jointly by the American Westinghouse 
- | Company and the Baldwin Locomotive Works. Two 
of the 52-ton locomotives as used on, this line will haul 
a 450-ton locomotive at approximately 17 miles per 
hour on a 2 per cent. gradient. The maximum speed 
is 30 miles per hour. 

; All motor cars of the passenger trains are equipped 
with four 100 horse-power geared motors. In this 
instance the motors are of the ordinary air-cooled type 
| and no forced ventilation is employed. For collect- 
ing the alternating current pantograph collectors are 
fitted, whilst ordinary pole trolley arms serve to 
collect the continuous current. It is worthy of men- 
tion, however, that these have been sufficiently well 
insulated to collect the alternating current if desired. 
Eight trains run between Spokane and Freeman, 
a distance of 19 miles. Two trains run between 
Spokane and Rosalia, a distance of 46 miles. These 











UR-CAR TRAIN, INLAND EMPIRE RAILROAD 























Fig. 117—72-TON LOCOMOTIVE, SPOKANE AND 





” tives. 
on the Spokane River nine miles from Spokane. 





kilowatts used in various industrial works. Both 
these continuous current lines are operated for the 
most part with power purchased from the Washington 
Power Company under a contract which has several 
years to rin, bat upon its expiration the hydro plant 
will doubtless provide power for all the lines. The 
wlternators in this station are of the three-phase type, 
generate current at a pressure of 2200 volts. 
‘tS pressure, however, is raised to 60,000 volts, and 
“irrent at this voltage is transmitted to Spokane over 
‘wo transmission, lines. During the initial operation 
oi the Spokane and Inland Railway 60-cycle current 
“as purchased, and this necessitated the provision 
ol a frequency changing station at Spokane. As the 











one steam ditcher, and two steam shunting locomo- 
Power is derived from a hydro station situated 
This 
station is owned by the Inland Empire Company and 
supplies current to the Spokane and Inland single- 
q phase line, also to two 1500-kilowatt synchronous 
4 motor generator sets, which in turn supply part of the 

: continuous current to the Spokane Traction Company 
and the Coeur d’Alene line, and approximately 1000 


| ‘Two locomotives are frequently used together. 











INLAND RAILROAD 


| near each sub-station, so that each section is fed from 


| division. 
| ing from Palouse, Washington, to Moscow, Idaho. 
| Under normal conditions the trolley wire is continu- 
ous from end to end. The sub-stations contain two 
or three 375-kilovolt-ampére single-phase 25-cycle 


45,000 to 6600-volt oil insulated self-cooled trans- | 


formers. It is worthy of mention that the ticket 
collectors act as sub-station attendants and use the 
transformer room as sleeping quarters. 


warning when a circuit breaker is opened. 
There are two daily goods trains; one 
Moscow and the other to Colfax. A 72-ton locomo- 
tive is shown in Fig. 117. It is equipped with four 
175 horse-power motors of the forced ventilated type. 
Locomotives of this type can haul a 315-ton train at 
| approximately 12 miles per hour on a 2 per cent. | 
gradient. The maximum speed is 27 miles per hour. | 
Fig. 








116 shows a four-car train consisting of two motor | 
cars and two trailers, as used in the train service on the | 





Fig. 118—62}-TON LOCOMOTIVE, INLAND 


two stations, except the southern end of the eastern | 
This section is fed by a trolley wire stretch- | 


Each circuit | 
is equipped with an electric alarm, which gives | 


runs to} 





EMPIRE RAILROAD 


are composed of two motor cars. Six trains run 
between Spokane and Moscow, the length of this run 
being 90-4 miles. Of these two are made up of a com- 
bination mail and express motor car, a pilot motor 
car, and one trailer. The other four Moscow trains 
are made up of a pilot motor car and a trailer. The 
remaining six trains run between Spokane and Colfax, 
a distance of 77 miles. Two of these trains are made 
| up of a combination mail and express motor car, a 
pilot motor car, and one trailer. The other four are 
made up of a pilot motor car and a trailer. bine 
A great deal more might be written about this line, 
but we must now pass on to the Rock Island and 
Southern Railway. Before doing so, however, we 
| may say that the winter of 1909-1910 was one of 
the most severe experienced in the vicinity of the 
| Spokane and Inland Railway, and this was the only 
local line that maintained its regular service. Before 
the first train started its journey in the morning, 
there were frequently twelve inches of snow on the rails. 
But by simply using a snow plough the snow was 
cleared, and the longest delay over a period of three 
months was only twenty minutes. 
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The 52 miles of electrified line on the Rock Island 
and Southern Railway between Rock Island and 
Monmouth, Illinois, constitute another fairly recent 
example of single-phase work in America. There is 
@ single line all the way and for a distance of 20 miles 
from Rock Island it follows the right of way of a 
branch of the Chicago, Rock Island and Pacific 
Railway. The remainder of the line passes over 
private right of way. Throughout its entire length 
the line is exceptionally free from severe gradients 
and sharp curves. At Monmouth, the 
terminus, where the car sheds are situated, direct 
communication is made with Galesbury over another 
line operated by the same company. This is a 
500-volt continuous-current line, eight miles long. 
Rock Island, the northern terminus, is connected to 
Moline and Davenport by city and local service, 
whilst Aledo and other intermediate points are 
reached by branches of the Chicage, Burlington and 
Quincy and the Chicago, Rock Island and Pacific 
Railway. 

The power-house is situated close to a coal mine 
at about the middle of the line. Two 1000 kilovolt- 


southern | 


in each group are permanently connected in series. 
Thus, the voltage taken from the auto-transformer 
is double that required for a single motor, and the 
amount of current to be handled by the switching 
apparatus is thereby decreased. 

Four tappings from the auto-transformer feed 
two preventive coils, as shown in Fig. 120, and the 
voltages are equalised at the middle part of each 
coil to an average between their values at the trans- 
former. The voltages derived from the respective 
preventive coils are equalised in a third preventive 
coil, and the resultant voltage derived from the 
four tappings is then applied to the motors through 
the main switches. The scheme will readily be 
understood from an inspection of the diagram, Fig. 120. 
When the controller handle is turned to the first 
notch, only two of the transformer switches are 
closed, giving a low starting voltage. The im- 
pressed pressure in the two motors in series varies 
from 210 volts with the controller handle in the 
' second position to 460 volts with it in the sixth posi- 
tion. To prevent damage to the motor armatures 
arising from abnormal speeds when a train is running 




















Fig. 119-49-TON A.C. AND D.C. LOCOMOTIVE 


ampéres turbo-generators provide current at 2300 
velts, and at a periodicity of 25 cycles per second. | 
The pressure, however, is increased to 11,000 volts, | 
and is fed directly to the trolley wire at the power- | 
house. The overhead construction is of the single 
catenary type. The drop in voltage at the end of 
the line under the worst conditions is so small that 
no feeders have been put into use. In the first 
instance the rolling stock consisted of six passenger | 
cars, one express and local goods car, and one slow- 
speed goods locomotive for heavy goods traffic. 
The passenger cars each weigh 52-5 tons without load 
and they are 62ft. long. One of the motor cars is | 
shown in Fig. 115. 

Each car is equipped with four 100 horse-power | 





ZS trolley 


of Switches 
Switches 








Fig. 120 


single-phase motors, an oil-insulated self-cooled auto- 
transformer and two pneumatically operated current 
collecters. Also the usual control gear with con- 
tactors operated on the Westinghouse principle 
which we have already described. 1t will be remem- 
bered that this company uses electro-pneumatically 
operated contactors, the power for which is derived 
from a storage battery and small motor generators. 
The motor gear is mounted directly on the axle of 
the truck wheels, which are 37in. in diameter, 


and the motor frame is spring suspended from 
the truck bolster in the ordinary manner. Eight 
tappings are brought out from the transformer 


for controlling the speed of the motor. The air 
compressor and motor generator set are operated 
from separate low voltage tappings. The main 
circuit connections and the order in which the 


switches are closed for acceleration are shown in 
The motors are connected in pairs, and two 





Fig. 120. 


down-hill a relay is fitted which cuts off the current 
at a predetermined speed. The relay consists of 
two coils, the cores of which are balanced by a rocker 
and carry a contact disc. One coil is energised 
through a series transformer by the current in the 
motor lead, and the other by the voltage across one 
motor armature. 

Normally the relay disc is held away from its 
contacts by the unbalanced weight of two relay 
cores, but when the motor accelerates to a speed at 
which the voltage across the armature overbalances 
the decreasing current passing through the motor, 
the relay disc lifts, thus completing a circuit which 
serves to close the control circuit of an auxiliary 
relay which in turn operates on the control circuit of the 
main motor switches. The auxiliary relay is operated 
from the battery circuit, and it remains open until 
the master controller is returned to the off position. 
A switch and contact plate are provided for the pur- 
pose of shifting the cars in and out of the sheds with- 
out the use of high voltage overhead wiring. 

By placing the double pole switch in the opposite 
position to that shown in Fig. 120, and by applying 
a low voltage to the contact plate two cf the motors 
are brought into use for moving the cars at slow 
speeds. The current collectors are raised and 
lowered by push buttons embodied in the main con- 
trollers, and the button which lowers the collector 
also opens the circuit breaker, so that no are can be 
formed between the collector and overhead wire. 
Express and local goods service is handled by cars 
geared for the same speed as the passenger cars. 








BRADFORD SEWAGE DISPOSAL WORKS. 


A VERY extensive scheme for the treatment of 
sewage, which will eventually entail an expenditure 
of 1} millions sterling, is now being carried out by 
the Corporation of Bradford. The original works 
at Frizinghall having proved to be inadequate, 
an estate at Esholt covering an area of 1856 acres 
was purchased in 1906. It is situated to the north- 
east of the city and about six miles distant from the 
centre of the town. The area of the city of Bradford 
is 22,844 acres and the population 288,500. Of this, 
an area of 14,578 acres and population of 259,750 
is in the watershed of the river Aire, and drains 
naturally to the new scheme herein described, while 


lation of 28,750, is in the watershed of the river 
Calder, and is served by modern and efficient: works 
which have aleady been completed and which eq 
not be further considered here. 

The Esholt scheme as a whole received the sanction 
of the Local Government Board in April, 1909, 
The first contract was let in July, 1909, and the 
first section of the works has recently been opened 
by the Lord Mayor of Bradford, Alderman J. 3, 
Moorhouse, J.P. The plant for dealing with the 
sludge has been removed from the old works at 
Frizinghall and housed in new and commodivis 
buildings at Esholt, but since it has been found 
—s to retain for the time being the old pre- 
cipitation tanks at Frizinghall for the collection of 
| the sludge, a temporary 8in. steel pipe line, some 
| five miles long, has been laid to deliver sludge to the 
/new works. The main, which follows the tow patlis 
|of the Bradford and Leeds and Liverpool canals, 
has been laid in such a manner that it has sometines 
| 





a falling gradient and sometimes a rising gradient, 
| whilst a great length of it is on the level. The total 
| fall from the inlet to the outlet end is 70ft. In order 
| to get sufficient velocity to discharge 500 tons of thick 
| sludge containing only 80 per cent. of water, com- 
| pressed air is fed into the main with the sludge, 
|the arrangement being similar to the ‘“ Pohle ” air 
| lift system worked upside down. It is found that 
| the pressure on the inlet end varies from 30 lb. io 
| 40 lb. per square inch. The sludge is fed into the 
| main by sludge rams operated by compressed air. 
| The new buildings, which cover 1} acres, are faced 
| with a coarse sandstone obtained from the quarrics 
| of B. Whitaker and Sons, of Horsforth, near Leeds. 
|The design is in keeping with the nature of the 
| stone, being massive and rugged in appearance 

and the mouldings simple but bold. The basements 

and earthworks around the building were carried 
out by H. Arnold and Sons, of Doncaster, and the 
superstructure by W. Farnish and Sons, of Bradford. 

The boiler-house, which measures 80}ft. by 68}it. 
contains three Stirling boilers each having 
| 4096 square feet of heating Surface and fitted with 
| chain grate stokers made by the Underfeed Stoker 
| Company, Limited. The main flue is 7}ft. by 5ft., 
; and leads to a chimney 200ft. high by 8ft. 6in. inside 
diameter at the top. The boiler feed pumps were 
supplied by G. and J. Weir, Limited, and the feed 
| water is passed through a feed-water heater supplied 
| by Royles, Limited, and heated by exhaust steam 
from the engines. 

The engine-house measures 120ft. by 40ft., and 


| contains two non-condensing steam engine air com- 
| pressors, having steam cylinders 12in. and 
| diameter, and air cylinders llin. and 17in. diameter 
| supplied by Robey and Co., Limited, Lincoln, and 


19in. 


capable of compressing 700 cubic feet of free air per 
minute to a pressure of 100 Ib. A transformer station 
at the termination of a pole line from the Bradford 
Corporation’s electricity system supplies power for 
lighting and other purposes, such, for instance, as 
driving the machine tools for executing repairs. 

A water tower measuring 18ft. by 18ft. and con- 
taining a ferro-concrete water tank holding 17,000 
gallons of water has been erected, and in the base- 
ment a bore hole 266ft. in depth has been sunk from 
which water is forced into the tank by means of an 
air lift pump. 

The press house measures 237ft. by 92ft., and will 
eventually contain 128 sludge presses, 64 of which 
have been made by Manlove, Alliott and Co., Limited, 
of Nottingham, 36 by John Wilson and Sons (John- 
stone) Limited. of Johnstone, while 28 are now 
being made by Knowles and Co., of Bradford, to 
complete the installation of 128. The grease house 
measures 237ft. by 50ft. and contains sixteen grease 
vats each capable of purifying six tons of grease 
with a grease storage tank under capable of holding 
1000 tons, as well as grease separators, sludge boil- 
ing vats and rams. 

The ferro-concrete floors and staircases were executed 
by the Chain Concrete Compeny, Limited, and the 
steel roofs by Clayton erd Co., of Leeds. The 
contractors for the cast iron pipes were Knowles and 
Co., of Bradford, and for the steel tubing, Taylor 
and Parsons, of Bradford, the quantity used in the 
buildings being about 1} miles. 

The sewage of Bradford presents some special 
features on account of its strength, character and 
concentrated condition, for which the trade refuse 
discharged into the sewers is responsible, and on 
account of this peculiar character the sludge dispose! 
works contain some novel features, being designed 
for the recovery of grease from the sludge. The 
method adopted by Mr. Garfield, the engineer of the 
scheme, is as follows :—The sludge on its arrival at 
the receiving tanks is lifted to the boiling-up vats 
by means of compressed air. Here it is heated by 
live steam and passed into three steel vessels placed 
underneath. From these it is foreed by compressed 
air to the sludge filter presses. Each press contains 
forty-seven chambers 3ft. square. The object of 
heating the sludge is to facilitate the pressing process 
and to render liquid the grease contained in the 
sludge. 

The grease and water coming away from the filter 
presses are seperated in tanks from which the water 
is pumped back again into the sewage and the grease 
into the purification vats. From these vats the 





the remaining area, 8266 acres in extent with a popu- 


grease is run into barrels, pumped into tank wagons 
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the adjoining railroad or discharged into the 


on ; 
storage vats whichever may be necessary. It has 
pecn found that the 100 filter presses now in opera- 


tion produce from 12 to 15 tons of grease per twenty- 
four hours, which is valued at from £8 to £10 per ton, 
and the cake formed in the filter presses is more 
valusble than thet usuelly produced consequent 
upon the fact that it contains no lime and only 28 to 
30 per cent. of moisture. It is sold at the price of 


3s. per ton at the works, where it is loaded direct from 
the filter presses into railway wagons below. 


The works are in direct communication with the 
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(a) A high-level aqueduct and roadway to convey 
the sewage across the Aire valley, 733 yards long and 
80ft. maximum height; (6) precipitation tanks in 
two series covering 13} acres, and having a capacity 
of 193 million gallons ; (c) Detritus tanks of a capacity 
of one million gallons, and storm-water tanks cover- 
ing an area of seven acres and of a capacity of 114 
million gallons ; (d) bacterial filters with an area of 
60 acres in extent are included in the scheme, but at 
present these are in abeyance pending experiments 
on the land ; (e) main effluent channels to the eaest- 
ward and westward of the estate, measuring 3} miles, 
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BRADFORD SEWAGE SLUDGE DISPOSAL WORKS 


Midland Railway Company’s system by a branch 


| and varying in size from 10ft. by 4ft. to 3ft. by lft. 6in. 


railwey and sidings altogether measuring 1} miles. | are to be carried out ; (f) an area of land 200 acres 
On the branch line a 50-ton weigh-bridge has been | in extent is to be laid out for intermittent downward 
placed to weigh the inwards and outwards treffic, | filtration, and a further 200 acres of land is available 


which amounts to about 100 tons per day. The | 
works have been placed conveniently near the Leeds | 
and Liverpool Canal, and a canal basin capable of | 
berthing four boats has been constructed. Adjacent | 
to this a second weighbridge has been put capable of | 
weighing 20 tons. The works ere also served by a | 
new roadway, so that excellent facilities are afforded 
for the receipt and dispatch of goods and materials | 


for surface irrigation ; (g) new works are also con- 
templated for the manufacture of sulphuric acid, 
and also for the drying and disintegration of sludge 
cake. 

The engineer of the scheme is Mr. Joseph Garfield, 
Assoc. M. Inst. C.E. For the 10ft. diameter sewer 
and Aire valley crossing, the engineers are Mr. James 
Watson, M. Inst.C.E., and Mr. Joseph Garfield, 
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BRADFORD SEWAGE WORKS—ELE 


at alow rate. The makers of the weighbridges were 
Samuel Denison and Son, Limited, of Hunslet, Leeds. 

Two main sewers will eventually convey the sewage 
of Bradford to Esholt. The larger sewer which will be 
10ft. diameter with a gradient of 1 in 2000, has been 
designed to discharge 180 million gallons of sewage 
per day. This sewer will be in tunnel for 4807 yards, 
and the work is about to be commenced. The smaller 
Sewer has been completed, the contractors being 
H. Arnold and Sons, of Doncaster. This sewer 
Intercepts the sewage of Eccleshill and Idle, and con- 
veys it to the works by gravitation, the cross section 

ing egg-shaped in form, 3ft. 6in. by 2ft. 4in. It is 
one mile in length—one-third of which is in tunnel— 
with a gradient of 1 in 630, and it has been designed 
to discharge 12 million gallons of sewage per day. 
Into this sewer will be pumped the sewage draining 
from the low-lying area of Greengates, where a pump- 
Ing station with two 6in. centrifugal pumps of the 

Stereophagus ” type are now being erected. These 
pumps will be electrically driven and automatically 
controlled, and have been designed to pass unscreened 
“ewege. They are intended to raise two million 
gallons of sewage and trade effluent through a 12in. 
sing main to a height of 100ft. Tanks have been 
Provided at the works temporerily to treat the sewage 
of these districts and of the district of Yeadon by 
chemical precipitation, the effluent being finelly 
purified by land filtration. 
aoe next contract to be undertaken as before 
= gee is the main outfall sewer. Other works 

© constructed are as follows ;— 
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VATION TO NORTH AND WEST 


Assoc. M. Inst. C.E., acting jointly, whilst the resident 
engineer is Mr. Howard Wontner-Smith, Assoc. 
M. Inst. C.E. By the courtesy of Mr. Garfield we 
are enabled to give the foregoing particulars and to 
reproduce the plan and photographs which appear 
on this page and on page 494. 








A LONDON TUBE AMALGAMATION. 





Ir has been officially announced that subject to approval 
of the shareholders concerned and of Parliament, the | 
Great Northern and City Railway will be absorbed by 
the Metropolitan Railway Company as from June 30th, 
1913. 

The Great Northern and City Railway extends from 
under the Great Northern station at Finsbury Park to 
Moorgate-street, and is 3.4 miles in length. Powers 
were obtained in 1892 to construct the line, the engineers 
being Sir Douglas Fox and Mr. (now Sir) Francis Fox, 
and the contractors were S. Pearson and Son, whose 
resident engineer, Mr. R. P. Brousson, became the general ' 
manager and engineer of the line. Mr. E. W. Moir was 
also closely identified with this work, as he designed the | 
shields used in the construction of the twin tunnels. 
Work was commenced in 1898. Finsbury Park Station 
and approaches being on Great Northern property were | 
executed by that company, and the line was opened in 
February, 1904. The contract with Messrs. S. Pearson 
and Son provided that they were to hand over the line 
complete, including stations, signalling, power equipment 
and rolling stock, and this was done for the amount— 
£2,080,000—of their contract, 





This tube railway differs from all the other tubes in 
London in that it was constructed to accommodate the 
ordinary rolling stock of a steam railway. The diameter 
of the single tunnels is 16ft., and where there is a double 
line tunnel the diameter thereof is 30ft. The diameter of 
the single-line tunnels of the other tube railways in London 
is from 10ft. 6in. in the latest extensions of the City and 
South London Railway, to 12ft. in the Waterloo and City 
and the Baker-street and Waterloo. The reason for the 
larger diameter on the Great Northern and City was 
that it was expected that the Great Northern trains from 
that company’s suburban districts would use the new route 
which would have got them from Finsbury Park to 
Moorgate-street in 13 minutes, and in 10 minutes by some 
| non-stop trains, instead of 21 minutes as now, via the 
| Metropolitan Railway. A junction was to have been put 
| in south of Finsbury Park Station, and the change made 

from steam to electric at Drayton Park, where suitable 
| sidings were provided. For some reason or other which 
has never been made public the proposed junction was not 
put in, and the Great Northern and City Railway ends 
in a station under the main line at Finsbury Park, along- 





| side the Great Northern, Brompton and Piccadilly Rail- 


way, which also terminates at Finsbury Park. 

Not only, then, has the company had to contend with 
the disadvantages of the unrealised hopes just mentioned, 
but it has been very hard hit by electric tram competition, 
also by some of the Great Northern trains ceasing to call 
at Finsbury Park. In 1907 the Great Northern and City 
carried 15,812,609 passengers, but in 1908 this number fell 
to 12,409,299, a decrease of 21.5 per cent. The following 
year, 1909, was worse still, but things began to improve 
in 1910, and in 1911 they were better still, as the number 
of passengers had risen to 12,442,511. For the first half 
of the present year the number of passengers was 6,855,755, 
an increase of half a million over those for the first half 
oi 1911 and the company had the satisfaction of being 
able for the first time to pay the interest on its debenture 
stock without any outside help and to carry forward a 
balance of £185. 

In 1902 powers were obtained to extend the line from 
Moorgate-street to Lothbury, which might have saved 
the situation. Time for the purchase of land was sub- 
sequently extended to July, 1909, and for the completion 
of the railway until July, 1910. No further extension 
has been applied for and so the scheme is dead. 

The interesting question now arises as to what the 
Metropolitan will do with its new acquisition. A physical 
connection is almost out of the question, as there is, we 
believe, a difference of 36ft. in the levels of the two rail- 
ways. There was, however, a subway between the two 
stations, opened last September. Probably the Metro- 
politan will get the powers revived to make the Lothbury 
extension, and will also seek to extend the line in a 
northerly direction. In this connection it is not without 
interest to remember that part of the Great Northern, 
Brompton and Piccadilly Railway was a scheme for a 
tube from the Strand to Wood Green. 

This absorption of the Great Northern and City also 
attracts attention to the future of the City and South 
London—the first tube railway—which runs between 
Euston and Clapham Common, and also serves such im- 
portant centres as the Midland terminus at St. Pancras, 
the Great Northern station at King’s Cross, the Angel, 
Moorgate-street—with subway to the Great Northern and 
City and the Metropolitan—the Bank, the two termini 
at London Bridge, and the Elephant and Castle. It 
has therefore associations with six railway companies, 
and were any one of these to seek for powers to acquire 
the City and South London the proposals would be 
strongly opposed by the others. It is, moreover, paying a 
good dividend. 





THE BICENTENARY OF THE STEAM ENGINE. 


WE have recently had at Glasgow, amid much civic 
rejoicing, the celebration of the centenary of steam naviga- 
tion in Europe. Another event of great importance, but 
one that has been allowed to pass without the notice it de- 
serves, is that of the introduction of the locomotive engine, 
to take the place of horses, at Middleton Colliery, near 
Leeds, also just a hundred years ago. Now, although 
these events are noteworthy as marking distinct steps in 
progress, they involved no new application of principles, 
because inventors had already established their practi- 
cability. These steps, were, in fact, only two out of a 
series whose foundation is to be found in the invention 
by Thomas Newcomen, just 100 years earlier still, of the 
reciprocating steam engine. It is on this central fact that 
we propose to dwell for a few moments, especially in view 
of the efforts that are now being made by the inhabitants 
of Newcomen’s native town, to erect a worthy memorial 
to his genius. 

We have no intention of recapitulating the steps that 
led up to his success, for that has been done repeatedly. 
It is, however, necessary to refer to one invention that 
had an important bearing on the introduction of New- 





| pump. 


comen’s engine, that of Thomas Savery, who was granted 
a patent (No. 356) in 1698, by which he obtained the 
monopoly for fourteen years of “raising of water and 
oceasioning motion to all sorts of mill work by the im- 
pellant force of fire.” Now, Savery’s apparatus was of 
the Pulsometer type, and that meant, in the then state 
of the mechanic art, that its lift was limited to 60ft. or 
80ft. Newcomen’s idea was quite different. By employ- 


| ing a piston working in a cylinder, inside which he con- 


trived to condense steam, he was able to make the pressure 
of the atmosphere work a giant pump handle or lever, to 
the other end of which he attached a common bucket 
In this way water could be raised from any depth 


| in reason, without subjecting the apparatus to more than 


atmospheric pressure. There was no danger of explosion, 


|as with Savery’s apparatus, and as a contemporary 
| writer said, ‘‘ The utmost damage that can come to it is 
| its standing still for want of fire.” 


We are assured by Switzer* that ‘‘ Mr. Newcomen was 
as early in his invention as Mr. Savery was in his, only the 
latter being nearer the Court had obtained his patent 
before the other knew it, on which account Mr. Newcomen 
was glad to come in as a partner to it.” This is not to be 





* “ Hydrostaticks and Hydraulicks,” 1729, II., 342, 
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wondered at, for Newcomen was a smith or ironmonger 
at Dartmouth, in Devon, while Savery, who was a cadet of 
a good family, seems to have always been up in town. | 
We know that he had influence in high quarters and to | 
this he owed his appointment in June, 1705, as treasurer | 
to the Commissioners for Sick and Wounded Seamen, | 
which office he held till his death in 1715. In this official 

capacity he would rank with a captain in the Navy, and | 
this would explain the courtesy title by which he was | 
generally known. 

It is obvious that Savery’s patent covered all methods 
of raising water by fire, Newcomen’s included, so that the 
latter, not being able to exploit his invention otherwise, 
did the wisest thing under the circumstances in joining | 
forces with Savery. In the meantime, Savery had obtained | 
an extension of his patent for twenty-one years—that is, 
thirty-five years in all—so that the privilege did not 
expire till 1733, giving ample time for reaping some return. | 
The duties and responsibilities of his office cannot have | 
given Savery much time to devote to the steam engine | 
business, so that we find matters left in the hands of New- 
comen and, some time before the latter’s death in 1729, in 
the hands of a committee. 

We are so familiar to-day with the reciprocating engine 
that we are apt to overlook the fundamental difficulty 
that faced the inventor, and that was the provision of | 
some mechanism which would control the working fluid | 
so as to enable the engine to repeat its motions automati- 
cally an indefinite number of times. In fact, the problem 
had never before been tackled, and its solution was, in a 
very broad sense, the forerunner of all self-acting gears 
since invented. No wonder, then, that the engine should 
have taken so long to perfect ; indeed, the difficulties and | 
trials met with during this period must have been very | 
great. The little we know on the subject is gleaned from | 
Desagulierst, who says that in 1712 Newcomen and his | 
associates ‘“ bargained to draw water for Mr. Back, of | 
Wolverhampton, where, after a great many laborious | 
attempts, they did make the engine work.” | 

The earliest contemporary documentary evidence as 
to the existence of Newcomen’s engine is an engraving 
published in 1719, the importance of which we were the 
first to point out.{ The print is very scarce, and only 
three copies are known. One is at Birmingham Free 
Library{ ; another is or was at the Salt Library, Stafford ; 
the third, from which our reproduction is made, has only 
recently come to light, and is now in the Science Museum, 
South Kensington. In all three copies the same engraved 
plate has been made use of. There are indications “of 
wear pointing to the fact that a considerable number of 
impressions were taken; but the different arrangement 





+ “ Experimental Philosophy,” 1743, I., 467 
¢t See our columns 1879, LI., 400, where the Birmingham pri»t is 
eproduced. 





| engine,’ because for many years the name “ fire engine’ 


| not on the engine when it was built. 


| vented by straps from going too far. 


EN PUMPING ENGINE 





of the letterpress at the sides shows that the copies 
emanated from different printers. The title of the print 
credits the invention to Savery and Newcomen jointly, | 
the reason for which we have just explained. It is worthy 
of remark that the engine is referred to as “‘ the steam 


was applied indiscriminately to both Savery’s and to 
Newcomen’s inventions. Hence much confusion. The 
engine was erected by Newcomen in 1712, but just exactly | 
where it was situated has never been determined satisfac- 
torily. The self-acting gear§ was in existence at the date | 
of the print, and there is no reason to suppose that it was 
The ‘regulator 
or steam valve was a sector-shaped plate actuated by a | 
lever and stirrup, which was jerked to and fro by a Y or | 
tumbling bob. This gave a sharp cut-off, and was pre- 
In turn the Y was 
actuated by pins in a “sliding beam ” or plug rod, which 
was braced by chains from the ‘“‘ balanced beam ”’ so as to 
act in both the up and down strokes. The plug rod also 
served as a force pump for filling the condensing water 
cistern, &c. The injection cock was controlled by a form 
of cataract comprising a buoy floating in a pipe in the 
boiler, and a cord from the buoy to a catch which held up 
the F-shaped spanner on the cock. A rise of pressure in 
the boiler was necessary to trip the F, which was subse- 
quently replaced in its catch by a pin in the plug rod. 

All this is shown on the print, and without doubt it 


| was Newcomen’s original valve gear, but in the letterpress 


before us there is this curious reference, i.e., (13): ‘‘ Seog- 
gen and his mate who work double to the boy, ‘vy’ is the 
axis of him.” This scoggen (the etymology is obscure, | 
and has occasioned much fanciful conjecture) appears on | 
the engraving as a hinged bar, connected by a cord with | 
the F, and struck by a pin in the plug rod. This elimi- 
nated the pause for allowing the steam pressure to rise, 
so that the speed of working was increased. This, then, | 
must be what is meant by ‘‘ working double to the b(u)oy.”’ | 

Desaguliers credits both the invention of the scoggen | 
and also its name, some time after 1713, to a “‘ boy named 
Humphry Potter, who attended the engine.” Subsequent 
writers one by one embellished this statement till at length | 
we were told that the boy invented the whole self-acting | 
gear in order to get an opportunity to go and play! Now, 
it is well-known that’ several people of the name of Potter 
were engaged in erecting atmospheric engines in these 
early days. Probably it was one of these who, still a 
young man, made this slight improvement. 

Desaguliers goes on to say :—‘‘ But this being perplexed 
with catches and strings, Mr. Henry Beighton, in an engine 
he had built at Newcastle-on-Tyne in 1718, took them all | 








§ This was first elucidated in our columns—see Vol. 1897, I., page 61. 
\| C.f., vol. 1908 II., 670. 


| experimentally illustrated, and the subjects are as follows : 
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away, the beam itself simply supplying all much better.” 
Desaguliers gives a description and drawings of an engine 
erected by Beighton in 1723, in which a toothed quadrant 
on the injection cock engages with a similar quadrant 
actuated by pinsin the plugrod. This, then, would appear 
to be Beighton’s valve gear. It did not, however, like 


| Newcomen’s and Potter’s, give the sudden opening of the 


cock, and in spite of what Desaguliers says, Potter's 
arrangement (with the simplification that the cord was 
directly attached to the plug rod) lasted right up to Watt's 
time, and was the gear made use of by Smeaton in his 


| celebrated engine at Chacewater in 1772. 


But Newcomen had to overcome another difficulty 
which could hardly have been foreseen. The introduc- 
tion of so much steam and injection water into the cylinder 
brought in their train small quantities of air, which gradu- 
ally caused “ wind-logging.”” To get over this he added to 
the eduction pipe, from the bottom of the cylinder, a 
“ snifting ’’ or clack valve, through which the air was 
blown by the incoming steam, while the hot water ran off 
by gravity to a similar ‘“‘ snifting bason.’”’ Later it was 
found that one valve weuld serve both purposes. 

From the detailed references it would appear that the 
cylinder was 2lin. diameter and 7ft. 10in. long, and that 
the boiler was 5ft. 6in. diameter by 6ft. lin. high, holding 
about 13 hogsheads (7.e., 700 gallons). The pumps were 
in two lifts each of 25 yards. On the Birmingham print 
there is the additional information that the beam vibrated 
twelve times in a minute, and each time raised 10 gallons 
of water. At the lift stated this is equal to about 5} horse- 
power in useful work, a creditable piece of work for our 


| predecessors of two centuries ago. 








Tue Puystcat Socrety.—The annual exhibition of the 
Physical Society will be held on Tuesday, December 17th, and 
will be open both in the afternoon and evening. 


Roya InstrrutT1Ion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 4th 
inst., Sir James Crichton-Browne, treasurer and vice-president. 
in the chair. Dr. J. H. McBride and Miss Jane Worth were 
elected members. The honorary secretary reported the death 
of Professor Henri Poincaré, an honorary member of the Institu- 
tion, and a resolution of condolence with the family was passed. 
The eighty-seventh Christmas course of juvenile lectures. 
founded at the Institution in 1826 by Michael Faraday, will 
be delivered this year by Professor Sir James Dewar, LL.D.. 
D.Sc., Ph.D., F.R.S., Fullerian Professor of Chemistry, his title 
being ‘“‘ Christmas Lecture Epilogues.” The lectures will be 
‘** Alehemy,”’ Saturday, December 28th ; ‘‘ Atoms,”’ December 
3lst; ‘ Light,” January 2nd, 1913; ‘‘ Clouds,” January 4th; 
“ Meteorites,” January 7th; ‘ Frozen Worlds,” January ‘th. 
The lecture hour is 3 o’clock. 
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INSTITUTION OF CIVIL ENGINEERS. 


rire new session of the Institution of Civil Engineers 
rf = . . 
opened on Tuesday evening last. The new build- 


wa 3 , 
ing of the Institution not being yet ready for occupa- 
tion the meeting took place in the Hall of the 


Institution of Mechanical Engineers. The proceedings 
commenced by the retiring President, Dr. Unwin, 
vacating the chair, and making way for the new 
President, Mr. Robert Elliott-Cooper. After the 
gustomary vote of thanks to Dr. Unwin had been 
yroposed by Mr. Charles Hawksley, seconded by Sir 
William White, and carried unanimously, Mr. Elliott- 
Cooper began his presidential address. 

The actual address as printed extends to between 
o5.000 and 30,000 words, and includes two long 
ts It was manifestly impossible to read the 
whole of it in one evening, nor did the President 
attempt to do so, Instead, he read portions here 
and there, and we will endeavour in what follows to 
vive extracts from those sections of the address 
which were more particularly dealt with. At the 
outset there was ea lengthy reference to the affairs 
of the Institution. The early history was touched 
upon, but the greatest amount of space was devoted 
to the subjects of engineering training and to the 
examinations necessary to be passed before a candi- 
date can be elected an Associate Member of the 
Institution. With these examinations the new 
President is evidently entirely in accord. He re- 
marked with regard to them : 

Tne importance of the introduction of examinations cannot be 
exaggerated ; it has placed the Institution on an equal footing 


with the other learned professions, which had for many years 
insisted on such a test of knowledge for all who would enter 


tables. 


their ranks. 

After brief references to the Engineering Standards 
Committee ; the Indian Public Works Department, 
on the Committee for Selecting Assistant Engineers, 
for which sits a member of the Institution’s Council ; 
the Royal Reserve Engineers, for commissions in 
which the President has now to recommend students ; 
‘to the Civil Engineers’ Appointments Board ; to 
the various Conferences initiated by the Institution ; 
Mr. Cooper next directed attention to the new 


building. In this connection he said : 


With regard to our new building, you will be glad to know that, 
although we have been somewhat disappointed in the progress 
made, the hope and expectation which the Council expressed at 
the end of last session—that some part of the new building would 
be brought into use early in the year—is likely to be realised, 
and we are assured by the architect and builders that we may 
look forward with confidence to the work being suftliciently 
completed to ensure the building’s official opening during the 
coming stimmer, 

He then turned to the subject proper of his address, 
pointing out that he proposed to make some reference 
to the railways and works of the civil engineer, in 
the great Overseas Dominions, the Crown Colonies, 
and the Protectorates of the British Empire, excluding 
India, which had already been dealt. with by one of 
his predecessors. His predecessors in the presidential 
chair had, he said, dealt with many important 
questions and historical facts in connection with our 
profession, but one great outstanding feature had 
not had, in his opinion, sufficient attention. This 
was that, but for the work of the civil engineer in 
these great territories, often in face of gigantic diffi- 
culties, much of these now prosperous and highly 
civilised countries, containing vast areas of produc- 
tive lands, would have continued in a state little 
removed from that of useless and uninhabited deserts. 
The work of the civil engineer in this and in other 
lands had helped materially to increase our comfort 
and prosperity. In the larger areas of Greater 
Britain it had been their very life-blood. 


There is one main difference between the methods of con- 
struction of publie works at home and abroad which affects 
materially the qualifications of the engineer in charge of them. 

In this country it is toa great extent customary for the carrying 
out of the works to be placed in the hands of an experienced con- 
tractor, according to the designs and under the supervision of 
the engineer, but in Australia, South Africa, and the Crown 
Colonies, the work of construction is generally carried out 
“departmentally,” that is, without the intervention of a con- 
tractor. In Canada, however, the plan of carrying out the work 
through a contractor is more generally adopted, where, in the 
case of bridge construction, contractors often submit designs 
for the work which they tender for, in this respect following the 
United States’ practice. There are many advocates for each of 
these methods, even to the extent of the rival systems becoming 
planks of political parties. In many cases, however, there is 
no choice when contractors possesssing the requisite skill and 
capital are not available, and it often becomes necessary for the 
Government to provide these essentials, including plant and 
material, The engineer, therefore, in direct charge of works, 
who at home would be called on to exercise the ordinary functions 
of a scientifie and practical designing and inspecting civil engi- 
neer, has, in the case of similar work abroad, to add to them the 
business aptitude, the commercial ability, and the qualifications 
of a successful organiser of labour, which are required by the 
contractor's agent. Moreover, vigorous health also must 
generally be his, to meet not only in some cases bad climates, 
but in nearly all the various hardships inseparable from unde- 
veloped regions. 

4 he first colony dealt with was the Dominion of 
Canada, which es the most populous and the largest 
of the British overseas possessions, with the exception 
of India, naturally claims the first place in a survey 
Which can necessarily only deal with works of the 
first importance. 

lho great railway system of Canada has the main distinetion 
from those of the other dominions in that it has, to a very much 
larger extent, owed its existence to private enterprise. The land 
grant inethod of helping the private capitalist has, of course, 
played an important part, especially in the construction of the 
Canadian Paeifie; but in the later National Transcontinental 


to end when complete by the Grand Trunk Pacific Company, 
this plan has not been adopted, the assistance of the Government 
having taken the form of the construction of the eastern half 
of the railway, which is now in progress, and is 1805 miles in 
length. The Government, however, owns two railways, the 
Intercolonial, in New Brunswick and Novia Scotia, and a narrow- 
gauge line in Prince Edward’s Island. The Provincial Govern- 
ment of Ontario also owns the Temiskaming and Northern 
Ontario Railway, which runs from North Bay, Ontario, to 
Cochrane, Ontario, and connects the Grand Trunk with the 
Grand Trunk Pacific Railway. 

The Grand Trunk Pacific is an offshoot of the Grand Trunk 
Railway, if the word can be used where the shoot is so much 
bigger than the stem. The mileage now in operation amounts 
to 5292, of which about 923 miles, viz., from St. Rosalie Junction 
to Niagara Falls and Chicago, is double tracked, being the 
longest double-tracked railway in the world under one manage- 
ment. The railway includes, by subsequent absorption in 1872, 
the La Prairie and St. John’s Railway, in Quebec, 17 miles in 
length, which was the first railway in Canada, built in 1832. 
The original gauge of the Grand Trunk Railway was 5ft. Gin., 
though the length from Port Huron and Detroit) was on the 
standard gauge of 4ft. 8jin. Uniformity to the latter was 
finally effected in 1874. 


The difficulties met with in the construction of 
this railway, including the Victoria tubular bridge at 
Montreal and the suspension bridge over the Niagara 
Gorge, were then touched upon, and it was explained 
that the latter, which was built in 1853 and recon- 
structed in 1897, was another daring instance of 
early railway engineering in Canada, while another 
remarkable work on the same line was the tunnel 
under the St. Clair River, constructed in 1901, and 
worked by electrical locomotives since 1908. Mr. 
Cooper completed his reference to this railway with 
the following remarks : 


Many changes have necessarily been made in the character of 
the permanent way since the early days of this great railway. 
The weight of rails now varies from 80 |b. to the yard to 100 Ib., 
all the main lines, both on the Grand Trunk and the Grand 
Trunk Pacific Railways being of the heavier section. The whole 
are flat-bottomed, laid on cross sleepers. The rolling stock con- 
sists of 1222 locomotives, 1064 passenger cars and 33,525 freight 
cars, which deal with an annual traffic, according to the latest 
returns, of 11,984,650 passengers, at an average fare per pas- 
senger of 43.74d., and 19,311,925 tons of goods at an average 
rate per ton of 60.85d. The economy of working a system of 
this magnitude with good gradients can be understood from the 
fact that trains of sixty 30-ton cars are not uncommon. The 
total receipts amounted in 1911 to £7,697,000, and the working 
expenses to £5,739,100, leaving £1,957,900 as net receipts. 

Then, when speaking of the Canadian Pacific Line, 
which, he said, might fairly be called the greatest 
completed railway enterprise with which the English 
race has been associated, Mr. Cooper said :— 

It is not merely a railway, though it has a mileage of nearly 
11,000, advancing by from 500 to 1000 miles a year, and controls 
an additional 4400 miles of line, employing over 60,000 freight 
cars. A traveller may leave the Mersey and go all the way to 
China and Japan without for a moment being out of the hands 
of the Canadian Pacific, with its lake and ocean steamers, 
seventy-five in number, and its innumerable hotels, while it is 
one of the largest landowners in the world, holding 114 million 
acres, and is also the proprietor of extensive irrigation works in 
the dry districts of the wheat lands. To give some idea of the 
extent of this great company’s property the following particu- 
lars will be useful. As before stated, the total length of the 
running lines—exclusive, of course, of sidings—is about 11,000 
miles. The 7 nnent way consists of flat-bottomed rails 
weighing from 65 |b. to the yard to 100 Ib., and are laid on cross 
sleepers. The gauge throughout is 4ft. 8}in. The cost of the 
railway and equipment stands in the balance sheet at £93,218,873 
and that of its ocean, lake, and river steamships at £5,196,040, 
whilst the value of the securities acquired of leased and con- 
trolled lines and of other miscellaneous securities amounts to 
£16,546,305, the grand total of the company’s capital, including 
its bonded debt, amounting to the enormous sum of over 
£110,000,000. The gross receipts of the railway for the year 1911 
amounted to £25,549,074, the working expenses to £16,431,478, 
and the net receipts to £9,117,596. 

Lengthy references were also made to other 


Canadian lines and engineering enterprises, including 








the Canadian Northern Railway, but lack of space 
prevents us from detailing them. Mr. Cooper also 
spoke of the progress of engineering in British 
Columbia and Newfoundland, and afterwards directed 
attention to the Commonwealth of Australia. It 
was explained that :— 

With the exception of the Transcontinental Railway, the con- 
struction of which has only just been started, the Commonwealth 
Government has not yet done anything towards railway exten- 
sion, but by agreement with the State of South Australia, when 
the Northern Territory, formerly administered by the latter, was 
handed over to the Commonwealth, it became possessed of the 
Port Darwin to Pine Creek line, 142 miles long, within the 
territory, on the north, and of the Port Augusta to Oodnadatta 
Railway, 478 miles in length, approaching it from the south. 
This leaves a break of about 1060 miles which the Common- 
wealth Government has agreed to fill up as a south to north 
transcontinental line. These lines are on the 3ft. 6in. gauge. 
The East and West Transcontinental line, which the Common- 
wealth has just begun, joins Port Augusta in South Australia 
to Kalgoorlie in Western Australia, and by rather a curious 
coincidence is also about 1060 miles long, the exact length of 
the gap required to complete the North and South Transcon 

tinental line. The railway now under construction, which, 
when complete, will save two or three days in the mail and pas- 
senger transit between Europe and the Eastern States, is over 
easy country, and the chief difficulty in its construction and 
working is the cost of transport of materials and the scarcity 
of water. It is through for the most part an almost waterless 
district, the rainfall averaging about 8in. in the year, and this 
is practically all lost by percolation through the limestone 
formation. When the estimates were originally made no less 
than £609,000 was provided for water supply to the steam loco- 
motives then assumed to be used. However, the advisers of 
the Government now look forward to the employment of internal 
combustion engines for traction. As the country passed through 
is practically uninhabited, American methods of maintaining 
movable housing for the workmen at the head of the road are 
adopted, and the sleepers and rails will be laid by a special kind 
of plant, which has been in successful use in the United States. 
Construction is being started at both ends. The gauge of the 
line has been settled after controversy at 4ft. 8}in., this decision 
affecting the future unification in this respect, as far as is prac- 
ticable, of the railways of Australia. The ruling grade is to be 
1 in 80 and the rails 80 lb. to the yard. 


Mr. Elliott-Cooper then summarised the leading 
features of the railways in the different States of the 
Commonwealth, mention being made as regards New 


consists of seven spans of 416ft. each, the Zigzags on 
the Great Western line, Sydney Central Station, and 
the Wolgan Railway. With reference to Victoria, it 
was pointed out thet railway construction was begun in 
1854 by a private company, and that the total mileage, 
which is, with some insignificant exceptions, on the 
5ft. 3in. gauge, now amounted, according to the last 
report, to 3505 miles. As in New South Wales, the 
railways were acquired early by the Government. 
The gross receipts for 1911 were £4,896,210, and the 
working expenses £2,991,673, leaving as net receipts 
£1,904,537. Speaking of South Australia, the Pre- 
sident said :— 

Railways were early in starting here, the first one, between 
Adelaide and Port Adelaide, being opened in 1856, with the 
Victorian gauge of 5ft. 3in., which was continued on the main 
lines connecting with Victoria and extending northwards from 
Adelaide as far as Jerowie. The State in the seventies was 
induced to adopt the 3ft. 6in. gauge ; hence, of the total mileage 
of 1676 miles given in the last report, 835 were on the smaller 
gauge. Unlike New South Wales and Victoria, the lines con- 
verge on several ports apart from the capital. For many years 
an isolated line in the north, from Port Darwin to Pine Creek, 
was owned and worked by the South Australian Government, 
but this, under the Northern Territory Surrender Act of 1907, 
was included in the transfer to the Commonwealth on January 
Ist, 1911. The Port Augusta and Oodnadatta line, though 
wholly in South Australia, was transferred at the same time to 
Commonwealth ownership. It was, however, leased to the 
State of South Australia on special terms. The average cost 
of the South Australian lines, which contain no very remark- 
able engineering difficulties of construction, amounts to £8697 
per mile. The lines authorised or in progress amount to 103 
miles on the broad and 186 miles on the narrow gauge. Accord- 
ing to the last report the gross receipts were £2,015,182, the 
working expenses £1,222,439, and the net receipts £792,743. 


In Queensland, the first section of the railways 
was opened in 1865 from Ipswich to Granchester, 
the Government in this case being the first con- 
structors. The 3ft. 6in. gauge was adopted. 


There have been considerable engineering difficulties in the 
construction of some of the Queensland railways, especially on 
the Cairns line, 48 miles of which cost about £28,000 per mile. 
The total mileage reached 3868 at the date of the last report 
(1911). 1605 miles were under construction and 618 were 
authorised, and in addition there are 215 miles of private rail- 
ways. The Government lines have cost an average of £7054 per 
mile. The latest returns show the gross receipts as £2,730,430, 
the working expenses £1,563,119, so that the net receipts are 
£1,167,311. 

The Government Railways in Western Australia 
have cost about £12,000,000, and extend to about 
2300 miles. The gauge is 3ft. 6in. The chief diffi- 
culties encountered have been in connection with the 
water supply. 

The Western Australian railways are at present entirely 
isolated from all the other Australian systems. Hence this 
State has been for many years agitating for the construction of 
the East and West Transcontinental line just begun, which the 
federation of the States has been instrumental in initiating. 
The gross receipts for 1911 were £1,844,419, the working expenses 
£1,216,477, and the net receipts £627,942. 

Tasmania possesses 477 miles of railway on the 
3ft. 6in. and 2ft. gauge, there being 25 miles of the 
latter. The average cost per mile of the Tasmanian 
railways, some of which are through rough country, 
has been £8532. The gross receipts last year were 
£277,916, the working expenses £215,530, and the 
net receipts £62,386. 

The President then gave a rapid survey of the 
hydraulic works of Australia, including the Burrin 
Juick—or, as it is frequently called, the Barren Jack— 
Dam, the ports of Sydney, Fremantle and Brisbane, 
and then turned to New Zealand. 

Railways were first started in New Zealand by the Govern- 
ments of the several provinces, which were abolished in 1876, 
and, as in Australia, the lines were begun on different gauges, 
5ft. 3in. and 4ft. 8fin. These were assimilated to the 3ft. tin. 
gauge, which was adopted when the Central Government became 
owner of the lines in 1869. Construction began in 1860 from 
Christchurch to Lyttelton, which included a 14-mile tunnel, but 
owing to the native wars and divided interests progress was slow 
until the amalgamation. The railway system now in exist- 
ence comprises about 2761 miles. Many of the lines have 
entailed expensive construction, even with the economy in 
rough country that the narrow gauge undoubtedly gives: Up 
to the date of the last report the cost has been an average of 
£10,723 per mile. One of the most notable engineering works 
of the past is the Rimutaka incline near Wellington, an early 
undertaking in New Zealand railway history. The latest 
returns show gross receipts amounting to £3,494,182, working 
expenses £2,303,272, and net receipts £1,190,910. 

One of the most important railway works in hand in the 
British part of the southern hemisphere at the present time is 
the Otira, or Arthur’s Pass, tunnel on the Canterbury—Westland 
section of the Midland Line of New Zealand. The tunnel, 
which passes through the Southern Alps, is a single one, nearly 
54 miles long, and is upon a uniform descending grade of 1 in 33 
from the east to the west portal. It is in solid rock throughout, 
but is being lined with concrete side walls and a concrete block 
arch. The ventilation, lighting, and water supply, which are 
so important in such a long tunnel as this, is provided by a 
motor-driven Roots blower of 55 horse-power outside the tunnel, 
and a hydro-electric plant established at the west portal where 
there is a head of 750ft. This, by means of air compressors, 
supplies the power required. The work was begun in May, 
1908, and the contract time is five years, but labour has been 
very scarce during the currency of the contract. The tunnel 
will probably be worked by electric locomotives. 


Other works in New Zealand, including the Lake 
Coleridge hydro-electric power scheme, and the Waikato 
River hydro-electric scheme in the North Island, which 
will supply 9000 horse-power and have a transmission 
line of 48 miles in length irrigation, were also alluded 
to. 

The President then passed on to the Union of 
South Africa, and explained that, generally speaking, 
the country consisted of a succession of terraces, 
divided from each other by ranges of mountains, 
which are, roughly speaking, parallel with the coast, 
from the Portuguese possessions on the east, round 
the Cape of Good Hope, and up to German South- 
West Africa on the west. 





South Wales of the Hawkesbury Bridge, which 





Railway of 3558 miles in length, which will be worked from end 


Behind the seaboard flats and the coast ranges is the first 





488 


THE ENGINEER 


Nov. 8, 1912 


ee 
— 








plateau, about 1000ft. high. Then follow further ranges and 
plateaux till heights of 5000ft. to 6000ft. above sea level are 
attained. The rainfall on the higher lands, which are not far 
north enough to be affected by tropical conditions, is scanty, 
and rivers which drain the terraces through passes in the ranges 
are practically dry for many months in the year. Hence the 
engineer who has to do with the control of inland surface water, 
whether for town supply, irrigation or hydro-electric power 
schemes, has difficulties generally unknown in North America, 
while inland navigation is, of course,entirely absent. There are, 
however, many small works of the former kind which are largely 
supplied from underground water, including those for irrigation, 
without which ostrich farming—a staple industry of the country 
—would be greatly restricted. These physical features affect 
also the railway engineer, but in a different way. Except in 
surmounting the ranges, the country is fairly easy for the align- 
ment engineer to deal with, but the exceptions are important, 
and heavy grading is indispensable. 

The first railway in South Africa was a short line, constructed 
by a company, from Cape Town to Wellington, with a branch to 
Wynberg, amounting in all to about 63 miles in length. It was 
begun in 1859 and opened in 1863, and was taken over by the 
Government in 1873. The whole of the lines, with a few 
unimportant exceptions, are on the 3it. 6in. gauge, the steepest 
gradients being 1 in 40—a notable example being the Hex 
River incline—and 5-chain curves. Many of these steep gra- 
dients and sharp curves have, however, during the last few 
years been improved so far as the main lines are concerned. 
_ At first the rails were of iron, 45 lb. to the yard ; upon the 
introduction of steel, however, the same section was retained, 
but the weight was 46} lb., and this remained the standard for 
many years. Later on 60 lb. rails were substituted, and now, 
on the more important main lines, 80 lb. rails are being adopted. 
At the date of the Union the mileage in Cape Colony amounted 
to 3328}, of which about 230 miles are 2ft. gauge. In Natal the 
total mileage at the date when the railways were taken over by 
the Union was 998} miles. On the amalgamation of all the 
South African Government railways on May 30th, 1910, the mile- 
age amounted to 7039, of which 380 miles were on the 2ft. gauge, 
while the capital expenditure reached £75,863,842. Of this 
amount about £33,500,000 represented the value of the Cape 
railways, £27,250,000 the value of the Transvaal and Orange 
Free State, and the Natal railways £15,000,000. Since then 
over 500 miles have been added and about 900 miles are under 
construction, mostly near completion. On nearly all the South 
African railways great improvements have been effected, such 
as easy grades and curves, and in increasing the strength of the 
permanent way. The total mileage last year amounted to 
7548 miles, the gross receipts were £12,163,841, the working 
expenses, including renewals, £7,254,833, the net receipts being 
£4,909,008. ; 


After mentioning the harbour works at Table Bay, 
Port Elizabeth, East London,and Durban, and making 
a passing reference to irrigation in South Africa, 
Mr. Elliott-Cooper then turned to Rhodesia, explaining 
that this Protectorate came chiefly into the present 
chronicle owing to its being intersected by the 
railway which may form a part of the Cape to Cairo 
line associated with the effort of the late Mr. Cecil 
Rhodes. 


The main line from Cape Town reached Buluwayo in 1897, an 
extension of the Beira Railway from Umtali reached Salisbury 
in 1899, and in 1902 Buluwayo and Salisbury were connected, 
thus establishing railway communication between Cape Town 
and Beira, a distance of over 2000 miles. The main line to the 
Zambesi River was finished in 1904 and extended to the Broken 
Hill mines two years after. Another section of the Cape to 
Cairo line was advanced by the completion by the Rhodesia— 
Katanga Junction Railway Company of the line to the Congo 
border at the end of 1909. Several minor lines have also been 
constructed, such as those from Buluwayo to West Nicholson, 
from Salisbury to the Ayrshire mine, on a 2ft. gauge—but now 
being converted to the standard 3ft. Gin. gauge—and from this 
line to the Eldorado mine, from Gwelo to Selukwe, from Lynd- 
hurst Halt to Umvuma, from Salisbury to the Jumbo mine, 
and a branch to Matopos, the burial place of Mr. Rhodes. The 
total mileage of the Rhodesian railway systems—including the 
Beira line, the gauge of which was altered to 3ft. 6in. in 1900 
was 2143 at the end of last year. The whole of these railways 
are on the standard gauge of South Africa, and the construction 
generally is the same. The weight of rails is 60 Ib. to the yard. 

The bridge over the Zambesi River, just below the celebrated 
Victoria Falls, is the most notable feature from an engineering 
point of view in South Africa. The chasm crossed by the bridge 
is 650ft. wide at the top and 400ft. at the water level. The 
main opening is a two-hinged braced arch of 500ft. span with a 
short approach girder span at each side. The arch has a rise 
of 90ft. and the rail level is over 400ft. above the bottom of the 
gorge. The work has been so recently described in detail, and 
the difficulties inseparable from its erection then put before you, 
that it is not necessary for me to say more than that this bridge 
is one of the most remarkable of the many engineering works 
that are covered by the wide limits of my subject. The bridge 
was opened to-traftic on September 12th, 1905. 


The President next dealt with the West Indies. 
and explained that Jamaica was the largest and most 
important of our possessions in this part of the world. 
It is 144 miles in length and 50 miles at its widest 
part. 

The first railway—from Kingston to Spanish Town, a distance 
of 12 miles—was constructed by a private company in 1844 and 
following years, and the extension of 35 miles to Porus was 
opened early in 1885. The branch from Spanish Town to 
Ewarton, a distance of 17} miles, was also opened for public 
traffic in the same year. The total length of line constructed in 
the island and owned by the Government at the end of 1885 
was 64} miles. The lines were laid with bull-headed rails, 60 Ib. 
to the yard, the gauge being 4ft. 84in. Extensions have since 
been made. “According to the latest returns available—1910-11— 
the gress receipts were £161,632, representing an average of 
£876 per mile of line. The working expenses were £103,948, 
being equivalent to 64} per cent. of the gross receipts. The net 
receipts were £57,684, equal to £312 per mile of line. The cost 
of the railway has been £2,539,930. 

The railways of British Honduras, British Guiane 
and Barbadoes having been briefly referred to, the 
President then gave an interesting summary of the 
railways in our West African Colonies. 


In Sierra Leone the railway from Freetown to Baiima was 
commenced in 1896. It was the first to be constructed in West 
Africa. The first section from Freetown to Songo Town, a 
distance of 32 miles, was opened for traffic in May, 1899, and 
was completed to Baiima, a distance of 220} miles, in 1904, 
and subsequently extended by means of a tram line to Pendembu, 
.a further distance of 74 miles. The gauge is 2ft. 6in. and the 
railway is constructed with rails of 30 lb. to the yard, laid on 
steel sleepers ; the steepest gradients are 1 in 50 and the sharpest 
curves 5 chains. 

In addition to the main line there is a mountain railway 
5} miles in length, from Freetown to the ‘* Lion Rock.’ The 
gradient is 1 in 30 and the gauge the same as the main line. 
There is also a tram line about 20} miles long from Boia. The 


total cost of construction of the main line is approximately 


£926,000, and the cost of the mountain railway £34,870. The 
number of locomotives in use on the railway at the end of 1911 
was thirty-two, including three specially constructed engines for 
the mountain railway. There were fifty-seven coaches and 206 
freight ears. According to the latest returns the financial results 
of the working of the railway were very satisfactory, the gross 
receipts amounting to £101,609 and the working expenses to 
£66,767, leaving a net revenue of £34,842, the working expenses 
being thus at the rate of 65.71 per cent. of the gross receipts. 
These results show a substantial increase over those of 1909. 


In the Gold Coast Colony the work of constructing 
the railway from Sekondi was commenced in 1898. 
Many difficulties were experienced, not the least 
being the unhealthiness of the climate, the scarcity 
of labour and the difficulty in landing materials at 
Sekondi. The line, which runs from the coast 
(Sekondi) to Kumasi, was opened in sections, the 
whole being completed in March, 1904. It is 168 
miles in length, and is constructed on a gauge of 
3ft. 6in., with rails of 50lb. to the yard, laid on 
steel sleepers. 


The steepest gradients are 1 in 45, and the sharpest curves 
5 chains radius. The cost of the line, including the Prestea 
branch, averaged £10,452 per mile. The gross receipts for 1909 
were £285,917 and the working expenses £102,119, leaving the 
net receipts £183,798, equal to 9 per cent. on the capital invested. 
The working expenses being thus at the low rate of 35.71 per 
cent. of the gro-s receipts. 

Shortly after the completion of this line the surveys were 
commenced for a branch from Tarkwa to Prestea and Broomassie, 
a distance of about 19 miles. The work was undertaken for the 
purpose of giving railway facilities to the gold mines in the dis- 
trict served by the branch. It is constructed on the same 
standard as the line before described, with 45 lb. rails, and has cost 
£161,000, equal to an average of £8500 per mile. The line was 
opened for traffic in 1911, and according to a report upon the 
accounts of this section up to December 3lst, 1911, the net 
revenue represented interest at the rate of 7.80 per cent. on the 
capital expenditure. Another short railway, from Accra—the 
capital of the colony—to Mangoase, a distance of 40 miles, was 
commenced in 1909. The cost of construction, which, exclusive 
of land, has been approximately £355,000, is equal to an average 
of £9000 per mile. The permanent way is similar to that on the 
Tarkwa-Prestea line, i.e., 45 Ib. rails. 

The progress of the Northern and Southern Nigeria Colonies, 
rich as they were in cocoa, cotton, palm kernels, palm oil, 
rubber, and many other agricultural products, was greatly 
retarded by the want of railway communication, as everything 
had to be carried on the heads of the natives, which was naturally 
a slow and costly means of transport. 

In 1896 the railway from Lagos inland was commenced and 
the first portion from the terminus on Iddo Island, Lagos to 
Ibadan, a distance of 1234 miles, was opened for traffic in March, 
1901. From thence the line was extended in sections, which 
were opened for traffic in 1906 and 1907, and reached Jebba on 
the Niger in 1909, the mileage to this point being 306} miles. 
The total cost from Lagos (Iddo Island) to Jebba was 
£2,006,983, equal to an average of £7732 per mile. The line is 
eonstructed on the standard West African gauge of 3ft. 6in., 
with rails of 50 1b. to 55 lb. to the yard, laid on steel sleepers. 
In the year 1908 the extension of the railway on the north side 
of the Niger was commenced, and the line was opened for traffic 
to Zungeru, 122 miles, in January last, where a branch from 
Minna on the Baro-Kano line joins. 
way now open and working in the two Nigerias is 900 miles, 
having increased by 750 miles during the last six years. 

One of the most important railways which have recently been 
constructed in West Africa is the Baro-Kano line, which was 
commenced by the Government of Northern Nigeria in 1907, 
and was completed for a distance of 355 miles sufficiently for the 
conveyance of traffic in a little over three years. A branch line 
from Karia, on the Baro-Kano line, to the tin fields of Bauchi 
has recently been completed. This is a‘ narrow-gauge railway 
with culverts and bridges for a wider gauge. It is 90 miles long 
and cost £180,000, equal to £2000 per mile, and was completed 
within a year. It is now open and earning profits—£3700 being 
taken in the first ten weeks. 

According to the latest returns—1911—the gross receipts for 
the twelve months of the Lagos Railway between the Port and 
Jebba, a distance of 308 miles, were £307,092, equal to £1000 
per mile of line. The working expenses were £179,961 and the 
net receipts £127,131, equal to £424 per mile of open line. 

The chief engineering work on the West African railways is the 
bridge for spanning the Niger River, which is now in course of 
construction. The river at the point of crossing is divided by 
Jebba Island into two channels, the southern and northern. 
The bridge carrying the railway over the former consists of 
seven spans of 183ft. each. The sinking of the cylinders and 
construction of the piers has been a somewhat difficult work 
on account of the rapid flow of the river. The bridge over the 
northern channel is practically completed, and consists of two 
105ft. spans and two 150ft. spans. The estimated cost of the 
southern channel bridge is £92,158 and of the northern £33,000. 


These railway developments have, concluded the 
President, brought about a remarkable increase in 
the trade of the Colony, as according to the latest 
returns, although Northern Nigeria has so far not 
been able to show a surplus of revenue over expendi- 
ture, the total trade of Southern Nigeria has nearly 
doubled during the last six years, the imports having 
increased from £2,800,000 to £5,200,000, and the 
exports from £2,900,000 to £5,300,000. 

Reference having been made to the 113-mile 
Shire Highland 3ft. 6in. railway in the Nyasaland 
Protectorate, the President turned to the Uganda 
Railway. 

The line is 585 miles long and is laid with rails 50 lb. to the 
yard. The works are of a heavy character, as may be gathered 
from the fact that the line has cost nearly 5} millions, equal to 
an average of £9314 per mile. The gross revenue in 1911 was 
£300,116 and the working expenses £201,596, giving a net 
return on the capital invested of £98,520. During the nine years, 
from 1902 to 1911, the imports of the East Africa Protectorate 
have, in consequence of the railway, increased by about £550,000 
and the exports by upwards of £815,000, whilst the tonnage 
which entered the port has increased by nearly 1,000,000 tons 
during the same period. 

A branch line has been constructed from Jinja, a port on Lake 
Victoria, to Kakindu on the Victoria Nie, and thence on to 
Namasagoli, its total length being 58 miles and its cost £170,000. 
Two new feeder lines are also being provided, one being a branch 
93 miles long to the Magadi Soda Lake, which is being made out 
of private capital, but which necessitates a Government expen- 
diture of £350,000 on the main line. The other is the Tinka, or 
Fort Hall, Light Railway, 30 miles in length, which will traverse 
a very rich country north of the Uganda Railway towards Mount 
Kenia. This line is estimated to cost £60,000 ; the earthworks 
are in progress and most of the material required for the line 
has been delivered in the country. 


The remaining lines dealt with in the address were 
those in Cyprus, Mauritius, Ceylon, the Straits 





The total mileage of rail- | 








Settlements, the Federated Malay States, and Hong- 


Kong. We need only refer briefly to what was said 
regarding the latter :— 

Twenty years after the island of Hong-Kong was ceded to 
Great Britain the peninsula of Kowloon became part «i the 
Colony, and in 1898 a large tract of country to the nort); wag 
added, amounting to about 360 square miles. In order to 
develop this territory and also to obtain access to the interior a 


railway was completed in 1910 at a cost of about £1,281 ,250 
equal to upwards of £50,000 per mile. The line runs from Kow. 
loon to the northern frontier of the Colony, a distance of 2) 
miles. The gauge is 4ft. 84in. and the line is laid with rails 
85 lb. to. the yard. The works are 7 heavy and comprise 
amongst others, a tunnel about 1} miles long. The receip(. and 
expenditure have been, according to the 1911 returns, £16,090 
and £17,907 respectively, so that the line at present docs not 
pay its working expenses, and a heavy charge is therefore 
involved to meet the interest obligations. Although called 
the ‘‘ Canton—Kowloon” Railway, it forms in fact only about 
one-fifth of the “ through ”’ line between these two places, the 
extensions beyond the frontier to Canton and Hankow being 
now under construction by the Chinese Government. Wit! the 
completion of these extensions there will be direct railway com. 
munication between Hong-Kong and Pekin, a distance of 1500 
miles. In addition to the main line there is a short branch on a 
gauge of 2ft. 6} miles long. 

In conclusion, the President referred to the numer- 
ous engineering works which are in progress or about 
to be undertaken in our Colonies throughout the 
world. 


In the first place must be mentioned the Georgian Bay Canal, 
This great work covers a distance of 440 miles from Georgian 
Bay on Lake Huron, Canada, to the city of Montreal, and will 
save a distance of about 450 miles in the through water carriage 
of grain from the Lakes to the Atlantic Ocean. It consists of 
river improvement, canals with extensive lockage, the raising 
of several lakes by numerous dams, and other works. Something 
like £22,000,000 will be expended. Then the provinces of 
Saskatchewan and Alberta are jointly going to construct at a 
cost of £4,000,000, in conjunction with the three transcon-. 
tinental railways, a scheme, by means of the diversion of the 
southern branch of the Saskatchewan River, in order to furnish 
hydro-electric power and water supply to the chief towns of 
those provinces. 

Next may come the proposed North and South Transcontinental 
Railway of Australia, about 1100 miles in length. This will give 
an outlet to the now totally undeveloped Northern Territory, 
which is said to be a magnificent country and is larger in area 
than the whole of the Union of South Africa. 

In Australia also are the projected schemes for the utilisation 
of the waters of the Lachlan and the Namoi rivers for irrigation. 
These works will almost rival those of the Burrin Juick Dam in 
magnitude and in the beneficence of their results. 

The new capital for Australia, again, will require the attention 
of the civil engineer as well as that of the town planner and the 
architect. The communications of the city of Sydney are on the 
eve of great development. Rival schemes for the crossings of 
Sydney Harbour by bridge or tunnel have been before the public 
for many years, so far with little result. There is also proposed 
to be an extensive system of suburban railways in Sydney, the 
network of electric tramways, comprehensive as it is, being 
found to be insufficient. The present proposals reach an aggre- 
gate of about 50 miles. The electrification of the extensive 
suburban railway system of Melbourne has been discussed for 
some years past and appears now likely to be realised. A com- 
prehensive scheme for the improvement of Melbourne as a port 
has been formulated, and will no doubt be started before long. 

A suburban electrification is also being considered by the New 
Zealand Government in connection with the line between Christ 
church and Canterbury, while the question of applying the 
system to the whole of the Government railways in the Dominion 
is being inquired into. 

The several lengths of railway required to connect up the gaps 
in the Cape to Cairo line are no longer regarded in the light of a 
fanciful dream, but have come into the region of matter of fact. 
On the route of this railway will be the Khartoum Dam, whicl 
Lord Kitchener proposes for the further conservation of the 
Nile waters, as well as that which is to be erected across the Blue 
Nile at Sennar, in order to irrigate the great plain of the Gezira 
in the Sudan. 

Finally, there is the gradual progress of the connection by 
rail between Ceylon and the mainland of India. This is all the 
more necessary inasmuch as the harbour of Colombo is so much 
superior to all the other harbours of Southern India. 





THe INstiTuTION OF AUTOMOBILE ENGINEERS.—A_ large 
party of the London Graduates of this Institution visited the 
National Physical Laboratory at Teddington on Saturday, 
November 2nd, by the invitation of Dr. Glazebrook. The party 
was first shown the machine shop, in which many of the variou 
instruments used in the laboratory are made, and was then 
conducted through the departments, where a study of stream- 
line action is made with both water and air currents. The 
big ship model testing tank was next visited, it being explained 
that the rails on which the carriage for towing the model runs 
were parallel with the water in the tank to the thousandth 
of an inch throughout the whole length. Special attention was 
then paid to the metallurgical department, lantern slides being 
shown illustrating the molecular composition of various metals 
magnified 300 diameters, though a magnification of 1000 dia- 
meters is also available. The visit concluded by an inspection 
of the metological department, where the standard Whitworth 
jin. thread was shown. 

Essay Competit1ion.—The Council of the Keighley Associa- 
tion of Engineers offers prizes for the best description of the 
methods of manufacturing a section or part of a machine, of 
which a drawing may be had on application from the hon. 
secretary, as to the idea of patternmaking, moulding, preparing 
and machining the same for repetition work, and accurate 
interchangeability, and of which sketches will be essential. 
The first prize is of the value of £3 3s. and the second prize 
of the value of £1 1s. The Council also offers prizes for the best 
papers written. on any subject appertaining to modern eng!- 
neering, the writer having the privilege of choosing his own 
particular section of work, the competition being divided into 
two classes :—Class I., Seniors; Class II., Juniors. Each 
writer must either be a member of the Association, or reside or 
work in the borough of Keighley. Each paper is to consist 
approximately of 2000 words, and to be signed under a nom de 
plume, with the section and class number, and in addition the 
name and address is to be enclosed in a separate sealed envelope, 
with the nom de plume only written on the outside. Papers 
having any other distinguishing mark will be disqualified. 
The adjudicators will consist of members of the Council 
and other co-opted helpers if necessary—the sealed envelope 
not being opened until adjudications have been fixed. There 
will be two prizes in Class I., the first being of the value ©! 
£2 2s., and the second prize of £1 1s. There will also be twe 
prizes in Class II., first £1 1s., second 10s. 6d. The successful 
papers will be read before the members of the Association durin 
the winter session, but not necessarily by the writers. Tlie 
essays must be lodged not later than December 31st, 191”. 
with the hon. secretary, Mr. Robert Hudson, South-stree'. 
Keighley, who will be pleased to give further information, 
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MOTOR CAR SHOW AT OLYMPIA. 
No. I. 


Tue motor car industry at the present time is in 
such a prosperous condition that it was hardly to be 
expected that there would be many new departures 
on view at the Exhibition which is now being held at 
Olympia, under the auspices of the Society of Motor 


lines. A year’s experience has shown the correctness 
of our remarks. The worm-driven back axle leaves 
nothing to be desired as regards quietness of running, 
but generally it is not as efficient as the bevel-driven 
axle and requires considerably more attention as 
regards lubrication. Whereas a bevel-driven axle 
requires replenishment with lubricant at very rare 
intervals, perhaps once a month a worm-driven axle 


engine lubrication is that in which troughs are used. 
|The troughs are placed under the big ends of the 
| connecting-rods, and are kept filled to the desired 
height by means of pumps, the big ends _ being 
| provided with scoops to pick up the lubricant. As 
|@ modification, some engines have troughs for the 
| big ends and pockets to feed oil to the main bearings 
| of the crank shaft. Again, some cars have oil fed 








Manufacturers and Traders. Under the cireum- will need almost daily attention, and especially if the | under pressure to both the big ends and crenk shaft 

stances the most prominent motor car builders, worm is placed on the top of the wheel, as is generally | bearings. 

as u rule, are content to introduce into their last the case. It is not surprising, therefore, to find Self-starting devices are coming to the front, and 
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Fig. 1i—CHASSIS OF THE 16-20 HORSE-POWER WOLSELEY CAR 


year’s models only such modifications or slight im- | 
provements as have been suggested by extended | 
experience, and prices remain practically unaltered. 
There is, in fact, a tendency to reduce the number | 
of models turned out from some works, and to | 
specialise further on the remainder. thereby cheapen- 
ing the process of production. It is a noteworthy 
feature of the present Exhibition that the general 
commercial policy of the home manufacturers re- 
mains unaffected to any material extent by the 
introduction of the cheaper class of cars from America. | 


Happily, there seems so far to be room for both, and ! 
ppuy 


that several British builders have reverted to bevel 
gearing, or after adopting the worm drive, are now 
prepared to give the purchaser his choice between 
the two systems. It is rather significant that all 
speed records have been made with the older form of 
gearing. The difficulty of obteining silent running 
bevels owing to the distortion of the crown wheel 
during the case-hardening process has now been | 
largely overcome by better workshop methods, and | 
as this was practically the only drawback to the 
adoption of bevel gearing we shall probably see 
further makers going back to it. 











this year visitors will be able to compare the several 
systems in vogue. One of the most prominent firms 
shows an appliance consisting of an air pump dtiven 
from the gear box, the air under considerable pressure 
being distributed to the various cylinders “Sf the 
engine by a valve device. Another firm employs 
a compressor fitted on the gear box and driven by 
gearing in such a way that it can be started at will. 
This compressor delivers the motive fluid into an air 


| chamber from which it is condvcted to a smell air 


engine on the side of the main engine. The power 
from the ait engine is transmitted to the fly-wheel of 














Fig. 2-16-20 HORSE-POWER WOLSELEY ENGINE 


Probably the greatest sufferers from the American | 
livasion are the dealers in second-hand vehicles. | 

A ready opportunity is presented by this annual | 
exhibition of reviewing the general engineering 
tendencies of motor car design. Each year usually 
furnishes some pronounced feature. The last show 
marked a large advance in the application of worm 
gearing to the main drive, and without in any way 
desiring to deprecate worm driving, we. ventured 
last November to point out that many makers of 
motor cars were approaching the problem on wrong 

















Another significant feature of this year’s show is 


the almost total abandonment of the single and | 
two-cylinder engines. Four cylinders are now general, | 
but where initial expense and length of wheel base | 
are points of no importance the six-cylinder car is | 
still favoured. 
Lanchester, nearly every other maker continues to | 
provide engines of long stroke, and thus obtain large | 
cylinder capacity with small bores. 


With the exception of the firm of | 


Lubrication systems remain pretty much the same 


as last year. The most generally used system for 








Fig. 3-16-20 HORSE-POWER WOLSELEY ENGINE 


the petrol engine by means of a roller chain and 
sliding pinion. Then there is the electrie startet 
supplied with an Americar car. Another inventor 
makes use of powerful springs which are wound up 
by the engine. 

The number of exhibitors of cars propelled by sleeve 
valve engines shows no increase. The Argyll engine 
with the single sleeve, which was described in our 
review of last year’s show, has undergone no altera- 
tion of importance, with the exception of the omission 


of the junk rings in the cylinder head, which, we under- 
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stand, were found quite unnecessary. With regard 
to lighting systems, many of the more expensive cars 
are now fitted with their own electric generating sets. 
There is no doubt that such systems are extremely 
convenient, and there are many ingenious devices 


; 
































spring devices to absorb the smaller inequalities of 


the road surfaces and the other to adopt the inverted 
laminated springs. In the latter type the front end 
may be attached to the frame of the chassis by «a 
shackle and the middle is pivoted at a fixed point, 
while the rear end of the spring supports the back 
axle by means of a roller or shackle. The central 
torque tube between the gear-box and the live axle con- 
tinues to meet with favour, and radius rods are gener- 
ally fitted. 

We can now proceed to discuss some of the cars 
actually exhibited. 

The Crossley exhibits comprise cars of two powers 
only, as was the case last year, namely, 15 horse- 
power and 20 horse-power. The 15  horse-power 
four-cylinder engine has a bore and stroke of 3fin. 
by 4}in., and the 20 horse-power engine has a bore 
of 4in. and stroke of 5jin. In the case of the 15 horse- 
power engine the cylinders are cast en bloc, but in the 
case of the 20 horse-power in pairs. The 15 horse- 
power model has the engine, fly-wheel pit, and gear- 
box on the unit system, but in the case of the 20 horse- 
power engine the gear-box 
is independently supported 
in the chassis on two tubu- 
lar cross members. In the 
case of the 20 horse-power 
engine arms are cast on 
the crank case to carry the 
cross shaft for the clutch 
and brake pedals. Both en- 
gines are cooled by thermo- 
syphon circulation in con- 
junction with a fan running 
on ball bearings driven 
by a belt with automatic 
adjustment for tension. 


























“Tue Encinecer” 


Fig. 4—WOLSELEY CARBURETTER 


shown for the purpose, but they are much more costly 
than acetylene lighting systems and have one great 
drawback. If they fail the whole means of illumina- 
tion is rendered inoperative and may require a skilled 
electrician to put it in order. ‘Trouble may also be 





“Tre Encineer" 





Both engines are lubricated 
under pressure, the oil pump 
being fixed on the casing 
at the front of the engine 
directly driven off an exten- 
sion of the cam shaft. Oil 
is drawn by the pump out 
of the sump underneath the engine and forced through 
the hollow crank shaft to the journal and big end 
bearings, the rest of the engine being lubricated by 
splash. The pistons are made of cast iron with three 
rings above the gudgeon pin and no scraper ring. 


Swaine Se 


Fig. 5—-WOLSELEY FOUR-CYLINDER ENGINE 


sion and timing. The makers find that with a sirone 
chain this form of drive is more reliable, quiete: and 
more efficient than the spur wheel gear. The clutch 
is of the leather-faced cone type of liberal dimensions, 
and the clutch runs in a spigot forming an extension 
of the erank case. The clutch is of the internal ;\ pe. 























Fig. 6—WOLSELEY SELF-STARTING MECHANISM 


A universal joint of the ring type connects the clutch 
to the gear-box, the bushes and pins of the universal 
joint being fitted with ball non-return type lubricators 
to prevent the oil being thrown out of the bushes hy 
centrifugal force. 

The gear-box remains as before, giving four for 


Swain Se. 


anticipated with the lamp filaments owing to vibra- | The dashpot arrangement for the valve risers has been | ward speeds and reverse, operated through a gate. 


tion. In the matter of springs there are two note- 
worthy tendencies on the part of designers at the 
present time, one being to adopt supplementary 


dispensed with and solid plungers are now used. 


| The features of the gear-box are the dimensions of ba!! 


The chain drive for the cam and magneto shafts | bearings, gear wheels and shafts, and the fact that the 
is retained and adjustment is provided for both ten- | keys of the sliding shaft are fitted after the sha't 
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isclf has been ground. That portion of the sliding 


shaft on which the change speed wheels slide is made 
true by grinding. Another important feature in 
the gear-box is the fact that the constant mesh wheel 
on the clutch shaft is supported by a ball bearing on 
hoih sides and is not overhung. — At the back of the 
»-box is a brake drum and universal joint connect- 


ory 





adjustment for accurate setting of the depth of engage- | Limited, Birmingham, is showing three models, 
ment of the main crown wheel with the driving bevel. 


| namely, a 16-20 horse-power, with four cylinders, 


This adjustment is for the purpose of getting accurate | 3igin. by 4fin., and giving 20.3 brake horse-power 
engagement of pitch lines with the object of securing 
silent running. 

Fig. 8 shows the 15 horse-power Crossley chassis, 
Fig. 9 the engine and gear-box, Fig. 10 the 15 horse- 





























Worm Drive. 


“Tre Encinecr" 


Arrangement of Live Axle- 


at 1200 revolutions per minute, a 24-30 horse-power, 
six cylinders, 37gin. by 5fin. stroke, and a 50 horse- 
power, six cylinders, 4jin. bore by 5j}in. stroke. The 
principal novelty embodied in this company’s chassis 
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Fig. 7—GEAR BOX AND BACK AXLE OF 16-20 HORSE-POWER WOLSELEY ENGINE 


ing the gear-box to the propeller shaft. This uni- 
versal joint runs in a spherical torque ball, forming an 
vil bath. This dispenses with one of the greatest 
difficulties motor car manufacturers have to contend 
with, namely, the lubrication of universal joints. 
The brake at the back of the gear-box, which is 


operated by the foot pedal, is of the two-shoe cam | 


power back axle, and Fig. 11 details of the 20 horse- | 
In Fig. 11 it will be seen that the | 


power gear-box. 
top speed, 7.e., the direct fourth, is of the internal 
tooth type. Another important point will also be 


noticed, and that is the constant mesh wheel sup- | 


ported with a ball bearing on either side, to obviate 
overhang. The illustration also shows the universal 


for 1913 is @ new compressed air self-starter, which 
may also be used as a tire inflator. The chassis are 
made in two types, one for open and the other for 
closed bodies. A noteworthy feature is the fitting 
of underslung springs on the 24-30 horse-power and 
16-20 horse-power cars. On the six-cylinder car, 
however, the three-quarter rear suspension has been 




















Fig. 8—CHASSIS OF THE 9-15 


operating internal expanding type, the brake drum | 
being provided with ribs for air cooling. 

he propeller shaft driving on to the back axle is 
entirely enclosed in a steel torque tube bolted on to 
the centre casing of the back axle. As regards the 
back axle itself, the differential is entirely removable 
through the lid at the back, and is provided with an 





joint between the gear-box and the flange boss which 
bolts on to the clutch cone. This joint is of the split 
ring type, each part being lubricated with a lubricator 
provided with a non-return ball valve, the object 


being to prevent the lubricant being thrown out of | 


the joint under the action of centrifugal force. 
The Wolseley Tool and Motor Car Company, 


HORSE-POWER CROSSLEY CAR 


altered, and a transverse spring is now used. Of 
the accompanying illustrations, Fig. 1 represents 
a view of the 16-20 horse-power chassis, Fig. 2 a 
view of the engine showing the oil strainer on the 
rear foot and the oil filler in front, and Fig. 3 a front 
view of the engine with the distributor for the self- 
starter in position; Fig. 4 is a sectional view of the 
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improved carburetter; Fig. 6, details of the self- 
starter ; Fig. 5 a sectional view of the engine ; and 
Fig. 7 sectional views of the gear-box and details of 
the back axle and worm drive. 

Generally the design of the engine shows only 
slight alteration ; the smell modifications that have 


been made have been introduced to lessen the weight and | 


joint between itself and the primary shaft of the gear- 
box, as seen in Fig. 7. The gear-box is compact, 
with short shafts. It provides four road speeds, the top 
speed being obtained direct. It will be observed 


| that the countershaft is carried in Timken adjustable. 


taper roller bearings, and the forward end is extended 
to carry the clutch, which drives the air compressor 

















Fig. 9-15 HORSE-POWER CROSSLEY ENGINE AND GEAR BOX 


give further ease of access. The air pump providing 
the pressure for the petrol supply has now been 
seaparated from the oil pump, and is operated by an 
excentric on the camshaft. The carburetter has 
been improved to make it more reliable and acces- 
sible. As will be observed in the sectional drawing, 
the carburetter is of the constant depression type, in 

















Fig. 10-15 HORSE-POWER CROSSLEY BACK AXLE 


which the size of the petrol orifice is varied in relation 
to the air opening to ensure a constant and uniform 
mixture. In this device the suction of the engine 
on the bellows is communicated by way of the hollow 
stem which carries the needle valve, instead of by 
means of a separate external passage. The suction 
of the engine causes the piston to rise, and with it 


for the self-starter. The propeller shaft has a uni- 
versal joint at the front end,and there is a sliding joint 
at the back. The final transmission is by means of 
an” underhung worm. 


As regards the back axle, the differential gear is | 


of the straight tooth type with double load and thrust 
ball bearings on each side. The road wheels are 
provided with two sets of Timken roller bearings. 
At normal engine speed, with standard axle gearing, 
9/37 worm ratio, the road speeds are :—First, 7 miles 
per hour ; second, 14 miles per hour ; third, 21 miles 
per hour; and fourth, 28 miles per hour. Two 
independent brakes are provided, one double-acting 
metal-to-metal hinged strap brake with positive 
release, operating on a drum fitted to the gear-box 
countersheft, and actuated by a pedal, and the other 
internal enclosed metal-to-metal double-acting shoe 


brakes, working inside drums on the road wheels, | 


equalised and actuated by hand lever and rods. 

The compressed air self-starter and automatic 
tire inflator is shown in Fig. 6. It comprises a com- 
pressor A, reservoir B, distributor C, valve and junc- 
tion box D, and control mechanism E placed on the 
dashboard. The compressor is of the two-cylinder 
vertical type, and compresses air into the reservoir 
to @ pressure of approximately 300 lb. per square 
inch. It is driven through @ jaw clutch and enclosed 
silent chain off the forward end of the gear-box lay 
shaft. The clutch is operated by a control lever 


on the dashboard, which is so arranged that the com- | 
pressor can be thrown in or out of gear in order that it | 


need not run when not actually required for charging 
the reservoir. The reservoir when fully charged is 


said to be capable of starting the engine approximately | 


thirty times, and is carried longitudinally below the 
frame in @ similar position to, but on the opposite 
side of the car from, the exhaust silencer. The dis- 
tributor is placed on the engine, the cams being 

















Fig. 11—DETAILS OF CROSSLEY 


the taper jet needle, thus opening the air and gas 
supplies in accordance with the speed of the engine. 
The arrangement for operating the camshaft, 
water pump, and magneto by means of silent chain 
gearing is to be continued in next year’s models. 
The ignition is by the Bosch armoured-type magneto. 
The clutch is of the multiple-disc type, running in 
oil, with self-contained ball thrust, and has a universal 


20 HORSE-POWER GEAR BOX 


mounted on and driven by the forward end of the 
engine camshaft. It combines an air admission valve 
with double seal and separate distributing valves, 
one for each cylinder of the engine. It is so arranged 
that when not actually starting the engine no parts 
are in motion. The starting lever on the dashboard 
throws the tappet levers into position between the 
starting cams and valve stems, and by a combination 


of the same motion opens the air admission valye 
thereby starting the engine. Pipes lead from the 
distributor one to each working cylinder of the engine, 
and automatic check valves are provided on cach 
cylinder. In the non-working position the tippet 
levers are-moved clear of the starting valve stems 
and are also held clear of the starting cams. ‘The 
mein stop valve, which is combined with a junction 
box, is provided on the side of the frame, so that the 
air reservoir may be sealed when the car is not in use 
to ensure retaining the compressed air for long periods, 
The control mechanism on the dashboard 
of two levers and a pressure gauge, the levers opvorat- 
ing the starting valve and the compressor clutch 
respectively. 
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OBITUARY. 
ROBERT McMILLAN. 


THROUGHOUT shipbuilding and shipowning circles in 
Glasgow and the Clyde district the announcement of || 
death of Mr. Robert MeMillan, of Archibald McMillan 
and Sons, Limited, ** The Dockyard,” Dumbarton, which 
occurred on the 2nd inst., was received with keen regrot, 
Mr. McMillan, who was in his seventieth year, was 
of the third generation of shipbuilders engaged in the 
industry at Dumbarton. The firm was founded by his 
grandfather, Mr. Archibald McMillan, in 1834. At first 
work was carried on in two separate yards, further up 
the river Leven than the present premises, which were 
acquired in 1846. About 1870 the firm ceased building 
wooden vessels, and devoted its attention entirely to iron 
shipbuilding. 

Mr. Archibald McMillan, the founder, died in 1854, and 
the business was then carried on by his eldest son Jolin 
till 1868, in which year he assumed as partners his two 
} sons, Robert and John. The latter died in 1889, and since 
| then Mr. Robert McMillan has been at the head of the 
| business. In sailing ship days the McMillans of Dumbuar- 
| ton had a very high reputation for the construction ot 
| 
| 





this class of vessel. On three separate occasions they 
built the largest sailing ships of their day ; in 1868 the 
Peter Stuart, in 1873 the Thomasina McLellan, in 
1874 the Stuart Hahneman. A number of years ago the 
family business was converted into a limited liability 
company. 


EDMUND ANDREWS. 


WE regret to have to announce the death at the age of 
seventy-four years, of Mr. Edmund Andrews, who was 
for upwards of forty years in the Engineer’s Department 
of the London and South-Western Railway. For a large 
portion of his time he was the Company’s Chief Resident 
| Engineer, and held this position up to the time of his 
| retirement some eight years ago. He was a man of a 
kindly disposition, and was held in great esteem ani 
respect, not only by those of the staff who served under 
him, while he was still in the employment of the railway 
company, but also by the inhabitants of Hampton Wick, 
where he had lived for nearly thirty years, and where his 
death took place on the 15th ult. Mr. Andrews becamv 
}an Associate Member of the Institution of Civil Engineers 
kr 1875, and was transferred to the Class of Members in 

1881. 





ELECTRICALLY DRIVEN COGGING MILL. 


In view of some reports to the contrary which have 
recently been in circulation, we have pleasure in giving 
publicity to the following statement regarding the elec 
trically-operated 28in. reversing cogging mill at the 
Britannia Works at Middlesbrough of Dorman, Long and 
Co., Limited, by whose permission this note has been pre- 
pared. 

This mill was laid down by the British Thomson Houston 
Company, Limited, of Rugby, in 1909, and we are em- 
powered to say that it is operating to the entire satisfac- 
tion of its owners. ‘The electrical equipment consists of 
a mill motor of from 1200 to 3600 horse-power at from 
70 to 120 revolutions per minute, directly connected to 
the rolls, and supplied with continuous current at from 
0 to 440 volts by a fly-wheel equaliser set. The motor of 
this set is fed from a 2750-volt 40-cycle three-phase supply, 
and is mounted on the same base-plate as, and is directly 
coupled to, a generator rated at from 1000 to 3000 kilo- 
watts. The speed of the set is 480 revolutions per minute, 
and the fly-wheel, which weighs 33 tons and is I1ft. in 
diameter, runs in its own bearings, and is connected to the 
generator by a special compression type of flexible coupling. 

The plant has proved itself capable of the outputs 
guaranteed by the makers, and in practice the mill motor 
is subject to overloads greatly in excess of the maximum 
rating given above. It has not as yet been found neces- 
sary to give any special attention to the commutators of 
the continuous-current machines in order to ensure satis- 
factory operation. That of the mill motor has not been 
ground or trued up in any way since its installation, and 
the commutation of the generator is sparkless, although 
more than two years have elapsed since the commutator 
was ground up. 











In the course of an address recently delivered before 
the Yorkshire local section of Electrical Engineers Mr. 8. D. 
Schofield said that one of the main things to be considered 
in the future was the fixing of standard pressures and 
periodicities. Engineers interested in the manufacture 
of motors or incandescent lamps well know what a boon 
this would be to them. The day of small supply stations 
is passing away, and if electrical energy is to be universally 
adopted for industrial purposes at prices which will be 
profitable alike for the producer and consumer it can only 
be done when generating with large units at stations where 
fuel can be obtained easily and cheaply and where an 
abundant ‘supply of water for condensing purposes is 





available. 
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RAILWAY MATTERS. 


ly is stated in our American contemporaries that the 
wy-as-you-leave car, put into operation by the Cleveland 
(Ohio) Railway, has been withdrawn after a trial of several 
months. While loading such a car is expeditious, it was 
found that unloading was very slow, and on the whole 
the disadvantages more than offset the advantages. The 
fare box will now be placed at the rear of the car, and the 
car will hereafter be operated in the same way as the 
* pay-as-you-enter ”” cars. 


‘um urban portion of the railway between Ostia and 
Rome has now been definitely modified, fears having been 
entertained as to possible damage to the monuments if 
line had followed the original project of passing under 
the Palatine hill. The change effected is in the track 
hot ween Piazza Venezia and the station of 8. Paolo. This 
latter will now be placed outside the walls, while the 
railway will follow the direction of Via di 8. Teodoro and 
Viale “Aventino, and have an underground station at 
S. Anatasia. The minimum curve will now be 150 m. 
ius and the maximum gradient 2 per cent. 


the 


rac 

Tis advent of electricity into the American steam rail- 
wav field has not been very rapid, but several lines in 
the United States have adopted electricity as motive power 
for suburban or inter-urban service, and at least seven 
prominent systems are using electricity as motive power 
on one or more of their main line divisions, viz.:—(A) The 
Baltimore and Ohio, at its Baltimore terminal; (B) the 
New York Central, at its New York City terminal ; (C) the 
New York, New Haven, and Hartford, at its New York 
City terminal and at the Hoosac tunnel ; (D) the Pennsyl- 
vania, at its New York City terminal, and on parts of the 
West Jersey and Seashore ; (E) the Great Northern, at 
the Cascade tunnel; (F) the Grand Trunk, at the Sarnia 
tunnel under the Detroit River ; (G) the Michigan Central, 
at the tunnel under the Detroit River. 


Tue remarks made by Lieutenant P. G. Loch during 
his recent lecture on railways in Mesopotamia before the 
United Service Institution, showed that public opinion in 
India is keenly alive to the benefits that may accrue to 
that country out of the great irrigation works planned by 
Sir William Willcocks. A new rich and populous country 
would arise on the flank of our Indian Empire, and the 
Bagdad railway would prove a valuable auxiliary in the 
conveyance of the produce and trade to and from the 
Persian Gulf, especially if due measures were taken to link 
up this region with the Indian frontier. And if the con- 
templated trans-Arabian line were pushed across from 
Busreh to Port Said a still more important outlet would 
be provided towards Egypt and Arabia, apart from its 
higher use as a link of Empire and a valuable means of 
accelerating the present journey to India. 

AN article which appeared some little time ago in the 
columns of a German contemporary traces the develop- 
ment of electric railway carriage lighting on the Austrian 
State Railways up to the present time. Experiments were 
being made as tar back as 1892, and in 1911 a considerable 
number of systems was tried. The earliest experiments 
were with pure accumulator lighting on the single battery 
system, and carbon fiament lamps. Subsequently the 
two-battery system was used, but the best results have been 
obtained with the new automatic combined battery and 
dynamo systems. The Dick system is described in detail. 
By the mixed system the difficulties connected with the 
maintenance of the cells are largely diminished. Car- 
riages can now be sent out for months without attention, 
and on return to Vienna the batteries are found to be 
charged and in good order. The complete cost per carriage 
per year for the present system is given as 176.06 kronen 
(146. 7s.). 

Aut of Mr. F. W. Webb’s non-coupled compound engines 
states the Railway News, have at last found their way to 


NOTES AND MEMORANDA. 


AccorpineG to The Foundry, a number of experiments 
have recently been made which show that if iron borings 
are used in place of a portion of the gravel mixed in con- 
crete, floors of this material can be successfully used in 
certain portions of foundries. Many foundrymen are 
interested in the use of concrete floors, but have generally 
found them unsatisfactory because molten iron will not 
lie on concrete on account of its porous, and, therefore, 
generally moist condition. The mixture recommended 
consists of one part cement, three parts sand, four parts 
gravel, and one part of iron borings. It is stated that 
floors made from this mixture are perfectly safe. 


AccorRDING to the Electrician, tungsten is finding an 
increasing use in electrical work besides its application in 
incandescent lamp filaments, e.g., for sparking or arcing 
terminals. In some of the newer Creokes or X-ray tubes, 
which are designed to work at high intensities, being 
capable of absorbing 10 kilowatts and taking ‘‘ snapshot ” 
skiagraphs of even the thickest parts of the human body, 
tungsten has been used as the anode target for the cathode 
rays, the rare metal being backed with copper to convey 
away the heat developed. Although rendered molten 
by this instantaneous impact of electrons, the great 
surface tension of the tungsten prevents loss or change of 
shape. Tungsten electrodes have also been used for gas 
engine spark-gaps, and show longer life than those of 
other metals of equivalent cost. 


THE steamship Bratton, of the United States Marine 
Hospital Service, equipped with the rat-killing apparatus 
invented by an Australian chemist, is being used in the 
rat-killing campaign in Boston Harbour. The Bratton 
ties up alongside the sugar and banana boats from South 
America and the West Indies, and pours into them the 
gases which exterminate every rat in their holds. The 
method invented by the Australian, and originally intended 
for fighting fires in the holds of vessels, consists, says the 
Popular Mechanics’ Magazine, of drawing out the gases 
which ascend through the funnels of a steamship from the 
fires, modifying them slightly, and then pouring them into 
the hold of the vessel under treatment. These gases gradu- 
ally drive all the air out of the vessel’s hold. The rats 
die for lack of oxygen, and, in the case of fire, the latter 
is extinguished for the same reason. 


In an article entitled ** Gear Data for Motor Applica- 
tions,” the author, Mr. C. W. Drake, points out that spur 
gears ordinarily begin to make a noticeable noise at pitch- 
line speed of about 600ft. per minute, but under average 
conditions may not become disagreeably noisy with pitch- 
line speeds under 1200ft. per minute. The amount of 
noise allowable depends on the noise made by surrounding 
machinery, on the character of the workmen, and on the 
nature of the work in the vicinity. A noise that would 
be unnoticeable in a boiler shop might be exceedingly 
disagreeable in a shop that was otherwise comparatively 
quiet. Where noise is not a limiting feature, there is no 
limit to allowable pitch-line speeds, except the increased 
wear and depreciation of the motor, gears, and driven 
machine ; but depreciation may become a very important 
factor with high pitch-line speeds, say, 2500ft. per minute, 
or sometimes even less. 


VeRY good castings of German silver, which is a com- 
position of nickel, copper, and zinc, have been secured by 
adding 4 oz. of cupro-nickel-vanadium to the molten bath, 
just about five minutes before the heat is ready to pour. 
This point was brought out by C. Powell Karr, metallurgist 
Standard Chemical Company, Pittsburgh, Pa., in a paper 
before the American Institute of Metals. The best pro- 
cedure, he says, is to have the cupro-nickel-vanadium 
either in a granulated form or broken into small pieces, 
wrapped in a piece of paper so as to keep the mass together, 





the London and North-Western scrap yard, but it is not 
generally known that five engines with uncoupled driving 
wheels are still engaged in heavy express traffic on another 
railway. These are No. 720, London and South-Western 
Railway, constructed by Mr. Dugald Drummond nearly 
fifteen years ago, and four later engines of the same class, 
built about ten years ago. They have four cylinders, all 
using high-pressure steam, two actuating each pair of 
driving wheels. For a long time they were the largest 
in use on the South-Western, and they rank with the 
bigger 4-4-0 engines of to-day ; but as compared with 
modern four-cylinder simple engines on their own or other 
railways, they are relatively insignificant. That they are 
still adapted for modern traffic is shown by the fact that 
they take their turn on the principal West of England 
expresses between Waterloo and Salisbury, as well as 
frequently taking important trains on the Bournemouth 
route. Indeed, they deal with modern trains in a way 
which indicates that, although the fact that the driving 
wheels. are uncoupled may introduce difficulties on a 
slippery rail, they are able to cope efficiently with some 
of the hardest duties which fall to their lot. 

Avr the October meeting of the New York Railway Club 
& paper dealing with liquid fuel was presented by W. N. 
Best. The author stated that liquid fuel is often used 
with burners that do not thoroughly atomise the oil and 
evenly distribute the heat throughout the fire-box or the 
charging space of the furnace. A burner should realiy 
form a flame to fit the length and width of a furnace as 
evenly as a blanket covers a bed. It should be capable | 
of atomising fuel of any gravity procurable in the open 
market without either clogging or carbonising, no matter 
Whether it be fuel oil of very light gravity or crude oil, 
oil tar or coal tar. A burner is not worthy of consideration 
unless it enables the operator to burn any liquid fuel, for 
no manufacturer should be limited to the purchase of 
one particular kind of oil. The author went on to say 
that a burner should be of such construction that it could 
he adjusted to make a long, narrow flame or a broad, fan- 
shaped blaze, and each burner should be thoroughly tested, 
so that when it left the shop where it was made the manu- 
facturer would know that it would fill the requirements 
for which it was furnished. A burner having the oil 
orifice below the atomiser orifice and independent of it 
renders efficient service because there was no liability of 
the oil solidifying or carbonising over the atomiser slot at 
the nose of the burner. 





to allow the little heap to become bright cherry red, and then 
to push it down below the surface, and hold it there, with an 
inverted cupped disc, the handle to which is about 4ft. 
long. The mass is held down near the bottom of the pot 
until it is completely absorbed by the charge. Then one 
should gently stir with a pumping motion, and allow the 
charge to remain quiet for about five minutes, so as to 
give the vanadium a proper chance to perform its scouring 
and purifying action. The vanadium exerts no deleterious 
action upon the texture of the crucible. When the metal 
reaches a clear, limpid state, as evidenced by its greater 
mobility, the heat is ready to pour. Lambent flames 
of zine oxide flare up when the metal is in a perfect 
condition, 


In the course of a paper on “The Moulding of a 
Jacketted Gas Engine Cylinder,” given before the Sheffield 
branch of the British Foundrymen’s Association on 
October 26th, Mr. J. G. Robinson, of Halifax, advocated 
the use of chills in making a cylinder to avoid drawn or 
spongy places in the casting caused by the variations in 
its thickness. Chills, he said, were introduced in order 
to close the grain of the metal and to obtain an even rate 
of cooling in the thick and thin parts alike. The old- 
fashioned foundrymen were afraid of chills, lest they should 
produce hard white iron and cause trouble in the machine 
shop; but by the judicious use of chills and a knowledge 
of the correct thickness to use, it was possible to obtain 
the effect desired. Owing to carelessness the core- 
makers, sometimes did not get the chills to follow one 
another in a circle, but if they were placed truly there 
should be no trouble in boring. It was possible to get 
metal so hot that the mould could not stand it. The 
hotter, however, the metal, the more solid would be the 
casting. At the same time, he did not believe in casting 
everything as hot as the metal could be brought from the 
cupola. He had never known any oil-sand really to blow, 
and he agreed that better results were obtainable from raw 
than from boiled oil. The latter seemed to separate out 
on to the skin of the core, and produced a harder skin than 
did the raw material and metal would not lie quietly on 
a hard surface. There was no question however, about 
the saving of cost by using the boiled oil ; on the class of 
work he had been describing, the cost of core-making was 
reduced at least 30 per cent., and fettling from 75 to 
100 per cent. There was nothing better than raw linseed 
oil, but when they considered the cost they realised that 
it was not merely a case of using the best material. 





MISCELLANEA. 


THE first keel plate of a new light armaured cruiser was 


laid at Chatham Dockyard on October 29th. She is one 
of eight vessels of her class included in this year’s ship- 
building programme which are designed to steam at a 
higher rate of speed than any war vessel afloat. 


A Srrassure telegram to the Berliner Tageblatt states 
that the German Albatross aeroplane works at Habsheim 
are flooded with orders from the Balkan States. In 
addition to Greek orders, several machines have been 
ordered by Bulgaria. The fulfilling of orders is rendered 
difficult by the buyer’s stipulation that every aeroplane 
must be accompanied by an aviator and two mechanics. 
Aviators are to be paid £250 and the mechanics £50 a 
month. 

A HUGE coining press (balancier) was recently added to 
the French Mint. The main casting, weighing 25 tons, 
was made at Creil, and being 13ft. high, nad to be laid 
horizontally on trucks to pass through the tunnels to 
Paris. Once in the capital, it was set upright on a lorry, 
to which 18 horses were harnessed to convey it to the Mint, 
the police having instructions to stop the traffic where 
necersary. The screw is Ift. in diameter, and the pressure 
which can be exerted is 600 tons. 

Tue latest British consular report from Erzerown, 
which relates to the year 1911, states that practically no 
mining operations were carried out €xcept the digging of 





some 600 tons of lignite, as against about 2400 tons in 
1910. The military authorities, who consumed most of 
the lignite extracted in 1910, could not be tempted to 
take any in 1911. There is still much unconfirmed talk 
of coal mines in this district. A local holder of several 
prospecting licences is understood to be in search of capital 
in Paris and Constantinople. A concession for lignite 
mining over an area of 250 acres near the town of Baiburt 
has been granted to six local traders, but the mine is not 
considered to be of much importance. 


CERTAIN commercial people in Chicago have seized on 
the idea of utilising quartz mercury vapour lamps to light 
a section of the street for the purpose of attracting trade, 
the otherwise objectionable colour efiect being apparently 
an advertising advantage. Six lamps are erected in a 
length of about 320ft., being carried on poles 40ft. above 
the side path, three being on one side of the street and three 
intermittently spaced on the other. Each lamp is of 
2500 mean candle-power.’ These lamps burn from dusk 
till one o’clock in the morning, which may perhaps be 
taken as an-indication of Chicago life. The charge for 
energy is 1}d.*per unit, or 1.155d. per lamp per hour. One 
advantage of the mercury vapour lamp is the softness of 
the shadows thrown, owing to the light coming from a 
tube and not radiating from what, in the are lamp, is 
virtually a point. 

GARDENING and land tilling by explosives is a drastic 
method to be employed on an experimental farm of the 
Cornish County Council in the next few days. According 
to the Birmingham Daily Post a number of trials have been 
made recently in Kent and elsewhere in cracking and 
pulverising the subsoil by exploding cartridges of gelignite. 
‘The result is said to give good ground for expecting that 
barren land may be economically reclaimed, as well as 
cleared of trees, in this way ; and that on the smaller scale 
a quantity of useful garden operations may be carried out. 
Even growing trees may be so treated and, for example, 
if a fruit tree does not fruit because its tap root is large or 
the subsoil stubborn a diagonal hole is drilled, a cartridge 
exploded at the bottom, and all the treatment that tree 
and soil need is supplied in a few minutes at no great cost 
by means of a small earthquake. 


INTERESTING information concerning the past year’s 
irrigation works of India is given by the American 
Consul at Madras in a recent report to Washington. He 
states that exceptional progress was made in developing 
irrigation and water supply projects and undertakings 
during the past year. The great Cauvery River project, 
upon which active work has now begun, includes the con- 
struction of a dam 124ft. in height to impound 
41,500,000,000 culic feet of water, a canal system to irri- 
gate 150,000 acres of land, and providing additional force 
to the extent of 5000 horse-power through extensions and 
improvements to the Cauvery power scheme, and involves 
an estimated expenditure of £1,641,106. Among impor- 
tant water supply works under execution is the Nagavalli 
River project, designed to irrigate 31,200 acres in the 
Palkonda_ division, Vizagapatam district, by con- 
constructing a regulator across the Nagavali River and 
excavating a main channel twenty-two miles long and 
eight branch channels with their offtakes, making an 
aggregate length of about 34} miles, the estimated cost 
being £116,000. 


DEALING with the question of oil fuel for the Navy, the 
Petroleum World estimates the requirement of the fleet 
at not less than 1,000,000 tons of liquid fuel per annum 
independent of the present production, which is practi- 
cally all in private hands. To obtain this quantity of 
liquid fuel not less than 1,500,000 tons of crude production 
per annum will, it says, be requisite. Supposing that we 
are fortunate enough to get wells which on the average give 
10 tons per day 300 days in the year we shall want 500 
wells always producing, with other wells drilling and reserve 
territory for future development. The Crown in the 
Crown Colonies and the various Governments in the self- 
governing Colonies have considerable areas of possible 
oil-bearing land. Some are known to be rich in petroleum. 
For example, certain parts of Trinidad ; other parts of it 
may be—for instance, portions of British India, Australia, 
New Zealand, and British New Guinea. Sooner or later 
we must test these lands for supply of oil and not leave off 
until we have enough. Why not, then, begin at once ? 
The United States the other day withdrew from public 
entry—i.e., reserved for federal use—37,000 acres of oil 
lands in California, the object being merely to have an 
area from which to obtain fue! for the navy. We are not 


so fortunate as to be able to put aside such a large block 
of territory in the middle of a producing country, but 
what we can do is to test our Colonies and Dependencies— 
not forgetting Egypt—patiently in a dozen or twenty 
different localities, and arrive at some knowledge of what 
oil underlies them. 
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Unindentured Apprentices. 


THE recent trouble with apprentices who came out 
on strike because their employers would not agree 
to pay both their own and the apprentices’ contri- 
bution to the unemployment insurance scheme has 
quietly simmered down, as it was bound to do, and the 
apprentices are in most instances back in their accus- 
tomed places. We pointed out at the time of the strike 
that their case was an extremely weak one, a fact 
which some of them seemed to realise, for the ground 
of complaint was subsequently shifted, and the cause 
of disagreement was stated to be inadequacy of the 
normal rate of wages. This, of course, was a horse 
of a different colour, or rather a different horse, 
and employers generally refused to discuss the ques- 
tion until work was resumed ; in some cases, however, 
they recognised the justice of the latter claim, and 
agreed to an advance of the rate, showing a sense of 
responsibility which was markedly absent on the 
other side. The employers are, of course, aware 
that the payment demanded from apprentices to 
cover a risk which is rarely incurred is a heavy 
burden on the small wage earner, and although they 
were in no way responsible for the impost, which is a 
matter lying wholly between apprentices and law- 
makers, they have in many cases agreed to an increase 
of pay which more than covers the insurance premium. 

The story is not ended with the breakdown of the 
strike, however, its echoes are still in the air, and 
these indicate how indeterminate the actual position 
of the apprentice really is. It appears that in some 
firms apprentices are engaged by a foreman in just 
the same way as are journeymen. No contract is 
drawn or signed on either side. The apprentice 
simply begins to work at a recognised rate of wages 
on an understanding that he is to serve a certain 
number of years with an increasing rate of pay, 
but without any definite legal agreement. He is 
what is described on his insurance card as an uninden- 
tured apprentice. It is the general custom for a 
firm of employers to retain on their books a certain 
amount of the wages due to their workmen, which is 
called in the North their “lying time,” and the 
custom is a fully recognised one ; when a workman is 
discharged from employment the money lying against 
his name is handed to him, and there is no question 
on either side of the validity of the transaction. 
The apprentices in some cases when they came out 
on strike demanded their “lying time,” which 
was refused, with the result that an appeal to the law 
of the land has had to be made in order to settle the 
legal position of the parties. Under the existing 
practice of engaging apprentices, which has been 
allowed to become exceedingly loose, the matter is 
not an easy one to decide, for many, if not most, of 
the apprentices are no apprentices at all in the eye 
of the law. We have already pointed out the far- 
reaching results of this slack procedure in the case 
of the proposal by some trade unions to include 
apprentices in the payment of strike aliment, and also 
in the change of attitude which apprentices are assum- 
ing to their employers all over the country, 

It is announ-ed that 1200 apprentices joined the 
Associated Society of Engineers during the month of 
September, and a trades union writer in the journal 
of the Society says, “ The principles and utility of 
trades unionism cannot be too early taught to 
journeyman workers of the future. The lads will 
expect more than merely the payment of sick benefit 
from us in the future. The apprenticeship question 
may play a more important part in trade union 
activities in the near future than many of us foresee.” 
Exactly! And is this not the very thing the leaders 
of the unions,took so much trouble to deny when 
the new system was first objected to by the employers? 





The cards are evidently on the table now, and the 





facts are in accordance with the expectations we have 
previously expressed. 

We have maintained that the only real cure for 
the present unsatisfactory state of affairs is a return 
in whole or in part to the old apprenticeship custom 
of «xecuting a legal indenture between the parties 
which shall be binding on both sides. The Engineer- 
ing and Shipbuilding Employers’ Federation have had 
under consideration a scheme by which this method 
may be reverted to, and have resulved to recommend 
to their members the universal adoption of indentures, 
all apprentices being legally bound to serve their 
masters for a fixed period of time at fixed rates of 
wages. It may not be quite the simple thing it at 
first appears to be, to draw indentures which shall 
be acceptable to both parties, but with the exercise 
of a wise consideration, the apprentice who desires 
to learn a trade, and who will never under normal 
conditions have any occasion to break his bond, will 
find no insuperable difficulty. He should be quite 
willing to indenture himself to a master who is pre- 
pared to guarantee on his side that the apprentice 
shall have all reasonable opportunity of learning his 
business thoroughly and well, and we believe in the 
long run the master will be better served, not only by 
the apprentice, but by the improved grade of journey- 
man so produced. 

It is time that a recognised understanding were 
come to in the matter, for if the class of apprentice 
who is satisfied with a slipshod agreement or no agree- 
ment at all be allowed to predominate, there will be 
a great deal of irresponsible action on slight provoca- 
tion, and the better class of lads will be involved with 
the worse, and both will find themselves backed up 
in their disorder by the unions which would not, 
perhaps, be sorry to have a firmer hold than they have 
upon them. The whole question is ripe for settlement, 
and it is more likely to be easily put upon a satis- 
factory basis now, than if any of the questions in- 
volved are allowed to reach an acuter stage. The 
action of the members of the Employers’ Federation 
will be watched by employers in many other branches 
of labour, for the difficulty is a widespread one, and 
there are indications that the proposed reversion would 
be favoured and followed generally if a good working 
method were adopted. 


Turbine Driven Generators. 


Ir a drastic change in the engineering world sud- 
denly deprived the steam turbine of its present status 
and reduced it to one of the most uneconomical 
examples of prime movers, those responsible for its 
evolution would at least have the satisfaction of 
knowing that it did much to rear new thought and 
to stimulate the activities of engineering designers. 
The origin of many ideas can be traced to the turbine. 
Its demand for high vacuum and superheat has 
unquestionably had much to do with various improve- 
ments that have been made in condensers and super- 
heaters ; its high speed has led to the development 
of mechanical, electrical, and hydraulic transmission 
schemes for marine propulsion, and has been solely 
responsible for the introduction of high-speed dynamo- 
electric machinery. Few inventions have had such 
a revolutionary effect on engineering practice, fewer 
have been the means of setting so many to work on 
the solution of difficult problems, and certainly no 
other has made such a marked change in the appear- 
ance of the electrical power-house. The turbine has 
done much to sharpen the wits of electrical designers. 
All kinds of unexpected things happened when engi- 
neers commenced to build turbo-generators. The 
high centrifugal forces acting on the revolving member 
and its windings were at first a great source of trouble ; 
the temperature rise was frequently excessive; the 
commutation of continuous-current machines far 
from perfect ; short circuits on alternators set up such 
tremendous forces on the armature windings that the 
conductors were pulled out of the slots, and troubles 
caused by the revolving conductors becoming loose 
and throwing the moving element out of balance 
were not uncommon. But great skill was brought 
to bear upon these difficulties. The stator conductors 
of alternators are now sometimes placed in partially 
closed slots, elaborate precautions are taken to pre- 
vent the ends of the coils from moving, the reactance 
has been increased to limit the short circuit current, 
large volumes of air are passed through the machines 
to carry away the heat, and the smooth core cylin- 
drical rotor has been devised. The turbo-alternator 
of to-day constitutes a fine piece of workmanship. 
It can be built for developing very large outputs, 
and a machine capable of giving no less than 25,000 
kilowatts at .8 power factor is at present under con- 
struction in this country. But troublesome as the 
task of building high-speed alternators proved, 
the work of producing a continuous-current turbo- 
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generator has been still more difficult. To find a 
satisfactory method of collecting heavy currents from 
commutators running at high peripheral speeds has 
been the great problem which electrical engineers 
have had to solve. Even to this day the manufacture 
of these machines is only undertaken by a few firms. 
By using compensating windings special commu- 
tators, brushes, and brush gear, it has been possible 
to produce machines that have proved successful. 
But whilst alternators can be constructed for practi- 
cally any capacity, continuous-current high-speed 
dynamos have only been built for comparatively small 
outputs. 
To escape the necessity of running commutators 
at high peripheral speeds it has been proposed to 
couple an alternator to the turbine and to connect 
it electrically to a slow-speed converter, from the 
commutator of which the continuous current would 
be taken. This, in our opinion, is a complicated and 
undesirable method involving as it does the use of 
two distinct machines. Another arrangement has 
just been devised by Mr. F. Creedy, and it was described 
in a paper read before the Manchester local section of 
the Institution of Electrical Engineers. The paper 
is published in abstract on another page, so that we 
need not enter into details here. Buiefly put, it is 
proposed to couple the squirrel-cage rotor of an induc- 
tion generator to the turbine shaft, whilst the primary 
of the alternator is mechanically and electrically con- 
nected to the armature of a converter. The magnetis- 
ing current for the induction machine is derived from 
the converter, and it produces a field in the primary 
of the induction generator which revolves at a speed 
governed by the periodicity and number of primary 
poles. Since the field goes round in the same direc- 
tion as the converter the ultimate outcome of all this 
is that the squirrel-cage rotor of the generator neces- 
sarily runs at a considerably higher speed than the 
other moving elements. If both machines have the 
same number of poles then the speed of the squirrel- 
cage rotor will be approximately twice that of the arma- 
ture. Here, then, we have an electrical speed reducing 
scheme differing somewhat from others proposed. 
That it is a marked improvement on the idea of using 
an ordinary alternator and converter we do not deny, 
but we shall be surprised if it meets with a very hearty 
reception. For although the output is the sum of the 
outputs of the component parts the fact remains that 
Mr. Creedy is using an alternator and converter for 
the production of continuous current. The machines 
may be put very closely together and called a single 
unit, or in accordance with the author’s alternative 
scheme the squirrel-cage rotor may be put inside a 
spinner and the spinner inside the field magnets, but 
we still have two machines, or at any rate all the 
elements of them. Therefore the invention falls 
short of the ideal arrangement. An alternator should 
only be used for the generation of alternating current 
and a commutator machine for continuous current, 
and any system that involves the employment of both 
for the production of one kind of current or the other 
is to be regarded as a makeshift. Moreover, the 
scheme introduces the disadvantage that when 
steam is turned on to the turbine only half of 
the electrical portion of the set runs up to speed, the 
other half having to be run up independently. Several | 
methods of doing this are described in the paper, and 
the one which the author seems to advocate involves 
the use of belts and loose pulleys. We cannot think 
that this arrangement will appeal to the average 
central station engineer, for belts, pulleys, and shaft- 
ing have long ceased to find a place in the power- 
house. Electrical methods are also described, but 
these would appear to complicate the switch 
gear. Apart from this it is well to remember that 
the proposal to use an alternator and converter to 
obviate the necessity of running the commutator 
at a high peripheral speed was put forward at a time 
when mechanical gears for use in conjunction with 
turbines were only in the experimental stage, and it 
is possible that these gears as now constructed may 
afford a less expensive and more efficient means of 
surmounting the difficulty. Still we admire the lucid 
manner in which Mr. Creedy describes his new 
generator and the forcible proofs he brings to bear on 
many of his arguments. 
So far as we can see at the moment, the only 


alternative to the new scheme is mechanical 
gearing, and should practical experience prove 


this to be less reliable and otherwise more 
undesirable than the turbo-converter then something 
may come of the idea which Mr. Creedy has put for- 
ward. The paper refers to a 500-600 kilowatt set 
which has apparently been constructed and tested, 
but having regard to the fact that high speed 
commutator machines for the same and greater 
' capacities are at present in successful operation, we 
cannot imagine that it is proposed to apply the 


that the only field of application the idea has is 
in connection with units of higher outputs than those 
commonly employed. As a matter of fact, we are 
not at all sure that there is any particular demand 
for large continuous-current generators, but if Mr. 
Creedy is convinced that there is then by all means 
let him go on investigating the problem, for his 
solution is at least highly ingenious and about as 
hopeful as any that has yet presented itself. 


Locomotive Cab Signals. 


THE Patent-office has found quite a profitable 
source of income almost since the beginning of railways, 
in schemes for the provision of miniature signals, 
whistles or bells in the cabs of locomotives to indicate 
to the driver the position of signals, such devices 
being considered desirable in consequence, princi- 
pally, of the foggy weather to which this country 
is liable. Some of these schemes have gone even 
so far as to propose to dispense entirely with the 
ordinary signals. Personally, we have always been 
somewhat doubtful about the desirability of adopting 
such appliances, first, because of the seriousness 
of the risks incurred by removing, in a sense, the 
responsibility of attendance to the signals from the 
driver, and, secondly, because there was no perfect 
system, or anything approaching perfection, on the 
market. In these views we have found ourselves sup- 
ported by all experienced locomotive engineers. With 
regard to the first, it is quite likely that many of the 
drivers, especially the older men, would be with us also, 
and that they would say that the use of cab signals 
would make no difference to their look-out; but 
in the case of some of the younger men it is quite 
possible vigilance would not be so keen. To the men 
who have to work on, or walk along, the line, this 
slackening of the look-out would offer a new anxiety, 
and, to say nothing about other points that must be 
taken into consideration, this fact alone gives us 
pause, as there have, of late, been too many accidents 
to platelayers. The second objection has until 
quite recently been sufficient ground for refusing 
to regard any such scheme as within the range of 
practical politics. All the “ inventors ”’ were satisfied 
to arrange some sort of obstruction between the rails 
or outside them which would strike some correspond- 
ing lever or trip on the locomotive when the signal to 
be repeated was at danger. All this seemed, and was, 
simple enough, but there were at least two other 
points that were not dealt with. The first was that 
the driver must know definitely when a signal is at 
“ clear,’ and not have to assume, because he does 
not get the danger indication, that the signal is in 
his favour. The other weakness was that should 
the apparatus on the engine fail the driver would 
get no indication at all, and if the track equipment 
did not respond the danger indication might not be 
given. A further defect of the original electrical 
apparatus was that current was necessary to ring 
the bell or blow the whistle—according to the form 
of alarm used—and the absence of current, through 
the battery failing or a broken connection, would 
give a “clear” signal. 

Recent events have, however convinced us that 
notwithstanding our objections, cab signalling will 
ultimately have to be adopted, and we find support 
for this view in the fact that in America and France, 
and in Germany to a less extent, the Government 
and railway authorities are of the opinion that 
it is desirable. Paradoxical though it may sound, it 
is not for signalling during foggy weather that we 
foresee the greatest advantage of such apparatus, 
although we would use the frequent occurrence of 
such weather as an additional argument, and we note 
and recognise that it would be especially valuable 
in the event of fog coming on suddenly when the fog- 
men were not at their posts. So far as fog-signalling 
is concerned it is doubtful whether the present 
method of working could be improved, unless it were 
by the provision of a third signal to indicate that 
the signal was at “clear,” and in this connection it 
must be remembered that not only does the plate- 
layer carry out his fog-signalling duties with a wonder- 
ful freedom from error, but the unfortunate fellow 
would otherwise have to stop work and go home, 
as he is not allowed to follow his usual occupation 
during fog or falling snow. But it is in view of the 
many misreadings of signals, as, for instance, at 
Vauxhall, that we suggest that the time has arrived 
when cab-signals should be part of the equipment 
on a locomotive. The responsibilities of a driver 
have greatly increased within the last fifteen years 
or so. The engines are bigger, a fact which inciden- 
tally adds to the difficulties of seeing the signals, 
the loads are greater, and, owing to the increase in 
the number of buildings near the line and the pro- 


length of view that he had. But cab-signals would 
have one further use still, which has been revealed 
by recent events. A warning might be thereby 
given toa driver that he was about to be turned through 
a connection that called for a considerable reduction 
of speed. Let Ditton be taken as an illustration, 
At that place there is not only a home signal for 
leading to the slow line which is identical with the 
home signal for continuing on the straight—there 
not being even the usual difference in height— 
but, even contrary to the usual North-Western prac- 
tice, there is a distant signal for leading through the 
slow line connection and this, too, is of the same height 
as the distant signal for the straight road. Were 
there cab-signals we would suggest that such distant 
signals might be allowed to remain, as they get the 
trains over the road quickly, but whenever the slow 
line signal was “ off” the cab-signal alarm should 
be sounded, so that the driver might be reminded to 
slacken speed. Of course, if the distant were against 
the train the alarm would be given in the usual way, 
Lastly, the equipment would be useful when the line 
was under repair as the necessary caution signal could 
be given. 

Cab-signals have now long passed the experimental 
stage. For seven or eight years they have been work- 
ing and given the highest satisfaction on the Creat 
Western Railway, and for a shorter period on the 
North-Eastern. The systems in use there have 
been designed by practical railway men who have 
recognised the difficulties and dangers of any mecha- 
nical system and they have brought the chances 
of failure down to a minimum, even to heating the 
shoe that forms the medium between the moving 
body of the engine and the fixed contact on the line 
by the steam heating apparatus so as to prevents 
contact failing owing to ice or snow on the ramp. 
We would also remark that cab-signalling has none 
of the objections that may be raised against what is 
known as automatic train control or the automatic 
pulling up of the train, in time of danger, indepen- 
dently of the driver. There are many objections to 
such devices, but as no British railway company is 
likely to entertain the idea, at all events at present, 
a discussion on that point need not now be entered 
upon. Everything points to the fact that cab- 
signals are fast becoming a necessity, and we trust 
before long to see the successful experiments on the 
Great Western and North-Eastern extended to other 
lines. 


Labour Disputes and State Intervention. 


Wuie the officials of the Labour Department of 
the Board of Trade are conducting their inquiries 
into various colonial and foreign methods of settling 
labour disputes and preparing material for some new 
Act of Parliament—probably on compulsory arbitra- 
tion lines—employers and workmen would do well 
to ponder the lessons of the recent series of huge 
strikes, and to consider the general question of 
Government intervention between capital and labour. 

Weare drifting to a state of society in which no man 
will be free to bargain with another man, in which even 
an employers’ association will not be able to have an 
agreement with a labour union save on lines laid down 
by some body of commissioners or board of bureau- 
crats, in which, indeed, every working hour, condition, 
and pay rate will be fixed by the wiseacres of White- 
hall. Surely with our universal education, our free- 
dom of speech and meeting and organisation, we ought 
to have more, and not less free, bargaining. Yet just 
as men and classes of men are learning more and more 
how to defend their rights, how to organise for improve- 
ments, and how to bargain with their employers, 
for instance, so do we find a paternal State stepping 
in more frequently not merely to conciliate, but to 
dictate. This interference would be all very well 
if it were successful. But it is not successful. Is it 
not remarkable that just as the State has increasingly 
interfered between employers and workmen, so have 
strikes grown in number and magnitude! We 
have had more strikes, and bigger strikes, since 
the Industrial Council was established than we 
had before. And this is more than a coin- 
cidence. It is a case of cause and effect. Let it be 
known that capital and labour must settle their own 
differences, and the leaders on both sides, to say 
nothing of the rank and file, will weigh up the merits 
and demerits of their disputes, calculate the forces ol 
the opposition likely to be encountered, and duly 
appreciate their responsibilities before resorting to 
extreme measures. But let it be known, as is now 
the case, that no matter how extravagant the demands 
may be on the one side, or how unreasonable the 
refusal of concessions on the other, that no matter on 
what pretext a strike or lock-out is declared, if the 
worst comes to the worst the Government will step 
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and you at once put a big premium on industrial 
anarchy. The worst type of agitator thrives on 
Government interference. If a strike is successful 
the agitator claims the credit. If the strike is unsuc- 
cessful he blames the Government. If the Govern- 
ment kept out both credit and blame would go to those 
responsible, and, in the knowledge that it would be 
so, the leaders on both sides would count the cost and 
consider the consequences more carefully. It was 
the idea that the Government would interfere that 
made the national coal strike possible. It was the 
promise of Government intervention and legislation 
that prolonged the strike. It is the resultant legis- 
lation that is causing most of the troubles to-day— 
troubles more real than anything experienced before 
the strike. The Minimum Wage Act is proving illu- 


sory——as it was bound to do—but the Government, 


the Joint Boards, the independent chairmen, the 
coalowners, anybody and everybody, is blamed for 
the prevailing discontent, save the leaders and out- 
side agitators who got up the ridiculous minimum 
wage movement. Had there been no promise or 
hope or idea of Government intervention either the 


national strike would not have been organised or 
those responsible for it would have been discredited 
by now. But the strike was got up by agitators 
relying upon the Government to do something if the 
enterprise proved unsuccessful in itself, and now that 
both the strike and the action of the Government 
have jailed to benefit the miners the same agitators 
are in the same positions, at the head of the labour 
movement, carrying on the same old game, the 
troubles of the miners being ascribed to anything or 
anybody but the real culprits. Depend upon it, the 
more industrial peace machinery the State sets up— 
the more Government conciliators and arbitrators 
we get—the more wars we shall have between 
employers and employed. 

Industrial peace—or as much industrial peace as is 
compatible with human nature—can best be promoted 
or secured by goodwill and mutual respect between 
employer and workman and between employers’ 
association and trade union. But when the State, 
or the law of the State, or the official of the State, 
constantly comes in between men goodwill disappears. 





AEROPLANES IN PARIS. 





In view of the amount of research work that was 
foreshadowed a year ago it might have been expected 
that some interesting new developments would be 
seen at the aeronautical exhibition now being held 
in Paris. The absence of any such novelty only 
shows that the science of aviation, so far as concerns 
its practical application, is making very slow progress, 
and appears, indeed, to be checked by the difficulty 
of breaking away from existing ideas and methods. 
The experimental work of Mr. Gustave Eiffel and the 
Aero-dynamometric Institute founded at St. Cyr 
by M. Henri Deutsch de la Meurthe, have un- 
doubtedly allowed of valuable data being gathered 
concerning the resistance offered by planes and the 
best forms that should be given to them; but, un- 
fortunately, it is difficult to imagine how any experi- 
mental work can be carried out under exactly the 
same conditions as those obtaining in actual flight, 
when the aeroplane is subjected to strains and 
stresses and pressures that vary continually. How 
little this research work has added to the security 
of aeroplanes is evident from the numerous accidents 
that have taken place during the year. They have 
shown that, in its present form, the aeroplane has 
little chance of becoming a machine capable of 
fulfilling every-day requirements unless some satis- 
factory devices be invented for giving it the necessary 
stability, and at the moment it is regarded as a 
inilitary instrument, somewhat dangerous to mani- 
pulate, but capable of rendering immense service 
4S @ means of observation. It is on account of its 
military value that the aeroplane has attracted such 
great interest, and the encouragement offered to 
makers by the purchases of home and foreign Govern- 
ments will certainly have the effect of bringing about 
improvements in design and construction, which may 
eventually result in the creation of a type of safe 
and easily controlled machine capable of fulfilling 
all practical requirements. 

_ If scientific research work has had very little 
influence upon the machines exhibited at the Paris 
show, the aeroplanes have benefited enormously from 
the practical experience of the past year. This 
*xperience is, unfortunately, of a negative chaecter, 
since it is impossible to know exactly what causes 
@N aeroplane to collapse or overturn in mid-air, and 
when the machine crashes to earth, the destruction 
's 80 complete that there is nothiny left capable of 
profitable examination. Accidents due to want of 
Stability therefore teach nothing. Improvements in 
design can only result from the experience of the 
pilots themselves, and also from the scientific experi- 
ments which it is hoped will have considerable value 
re the future. As many of the accidents, and perhaps 
the majority of them, have suggested structural 





weaknesses, makers have been chiefly concerned in 
giving greater strength to the machines, and the 
progress, as evidenced at the Paris Exhibition, is 
almost solely in the building of aeroplanes capable 
of offering greater resistance to strains and stresses 
and of landing with less risk of being upset. 

Taking first the monoplanes, there is a decided 
reaction against former methods of construction, as 
the result mainly of the refusal of the military autho- 
rities a few months ago to allow officers to use this 
type of machine until the construction offered greater 
security. For this reason makers had a number of 
machines left on their hands. The lesson was too 
serious a one to be ignored, and the monoplane 
appears now, for the first time, to offer some margin 
of structural security. As was the case last year, 
the influence of the Nieuport design is conspicuous, 
in the sense that the construction is rigid and compact, 
and all surfaces are smoothed off to offer as little 
resistance to the air as possible. This is the case 
with the Hanriot, the Deperdussin and others. The 
fuselage has a torpedo form entirely covered in to 
present a smooth surface, and the practice continues 
of partially encasing the Gnome engine, which is 
done with a view of preventing the scattering of oil 
that would otherwise be very troublesome to the 
pilot. This is practically the only type of monoplane 
that has survived. It has the highest “ efficiency ” 
as judged by the speed in relation to the power 
utilised, and is settling down to a standard type of 
machine. There are other monoplanes designed 
according to old principles that have failed to meet 
with favour, such as the ‘“ Tubavon,”’ which was 
presented last year under another name. The idea 
that stability can be obtained by placing the body 
below the plane and thus ensuring a low centre of 
gravity is regarded as a fallacy. Aeroplane engineers 
usually aim at placing the metacentre in the axis of 
the planes. Nevertheless, the De Pischoff aeroplane, 
which was the first to adopt a low centre of gravity, 
was always a remarkably stable machine. The 
‘**Tubavon ”’ is built entirely of tubes, and the struc- 
ture of the planes is covered with aluminium sheet. 
Metal is, in fact, being employed more and more 
extensively in the construction of aeroplanes. Some 
are entirely metallic, except for the fabric, like the 
L. Clement. The tubes are welded by the oxy- 
acetylene process, but this is not always regarded as 
a recommendation in view of a possible brittleness 
of the metal near the welded parts, but, on the 
whole, there is little doubt that the metallic con- 
struction will increase in favour. Some makers 
strengthen the wood members with thin nickel 
steel plates extending underneath. In the Borel 
machine the main axial member carrying the plane 
is of wood hollowed out to receive a steel tube in 
which is welded a vertical steel strip. The braciny 
of the membets and the planes is also carried out in 
@ much more careful manner than formerly. In 
the monoplane the number of stays has been reduced, 
and six or eight have now to support the entire 
weight, as well as the enormous stresses to which they 
are frequently subjected. That monoplanes have 
collapsed through the breaking of stays is more than 
probable, and makers have therefore replaced the 
flat steel strips by cables, which are fastened to lugs 
in a way that appears to be absolutely secure. In 
the Hanriot construction the lugs are of broad spring 
steel strip passing round the wood members and 
carrying case-hardened connections for the cable. 
The ends of the cable are turned down, firmly secured 
between plates, and welded. The makeshift methods 
formerly employed, when the only tools used seemed 
to be the file and pliers, have given way to serious 
mechanical work, and the aeroplane has become a 
real product of engineering. 

The proportion of biplanes exhibited is probably 
larger than on previous occasions. The biplane has 
not passed through the same critical phases as the 
monoplane, and on account of its supposed greater 
stability and safer construction it has gained greatly 
in favour during the past year. So far, the biplane 
has been built with a view to retaining flexibility, 
which was due to the system first adopted of warping 
the planes, and it was also supposed that this flexi- 
bility assisted in giving stability. Since the Wright 
patents were upheld, however, the warping of the 
planes has been abandoned, except by Astra and one 
or two others, and now that the general practice is 
to manipulate the biplane with “ailerons ”’ there is 
no reason why more rigidity should not be given to 
the planes, if there be found an advantage in so 
doing. On several of the biplanes there is a tendency 
to adopt the rigid constiuction of the monoplane, 
and how far this will be carried is one of the interesting 
problems of the future. 

Another reason for the popularity of the biplane 
is its adaptability for taking flights from water. 
For the trials at Monaco last spring the biplanes 
were simply fitted with floats, but judging from the 
exhibits there is a tendency to create a special type 
of hydro-aeroplane which is 9 direct evolution of 
the biplane. A characteristic type of hydro-aeroplane 
is the Donnet-Levéque. In order to keep the planes 
well above the water, the fuselage, in the form of a 
flat bottom shell, is placed underneath the lower 
plane, which is supported at each end by a cylindrical 
float. The Gnome engine with propeller is fixed to 
the framework just below the upper plane, and is 








started by a chain and pinions within reach of the 


pilot. The Donnet-Levéque has done a good deal 
of flying over water, but there are obvious defects 
in design, notably the top-heaviness due to the 
position of the engine which has necessitated the 
placing of floats at each end of the plane, whereby 
it would prove unmanageable in fairly rough water. 
A large number of biplanes are equipped with floats, 
and designers aim at reducing the lateral distance 
between them as much as possible, but they are 
obviously confronted by limitations. During the 
trials held this year the hydro-aeroplanes took their 
flight from moderate seas, but it is certain that they 
cannot yet be relied upon to render service in any- 
thing but favourable weather. Nevertheless, there 
is considerable hope for the hydro-aeroplane which 
can manceuvre under much safer conditions than the 
aeroplene, and this opens up opportunities for prac- 
tical experience in flying machines which may be 
of great service to the new industry. 

In the designing of propellers much has been done 
during the year, and most makers claim an efficiency 
of 85 per cent. and even more, but whether this per- 
centage is actually reached or not it is certain that 
the whole efficiency is never utilised in the aeroplane. 
The tractive propeller labours under the drawback 
of sending the column of air partly against ~..e body 
and planes, while, when placed at the rear, the 
propeller works in a disturbed atmosphere. The 
best position of the propeller is behind the planes, 
which is the one frequently adopted in biplanes, but 
is, of course, out of question in monoplanes. If 
such a relatively high efficiency is obtained by the 
Nieuport monoplane it is because the form of the body 
offers a stream-line effect instead of breaking up the 
column of air as in the older systems of fuselage. In 
the Aéro d’Artois monoplane the propeller is at the 
tailend. This would seem to be an excellent position 
so far as propeller efficiency is concerned, but it may 
be questioned whether it is conducive to ease of 
manipuletion, and any advantage gained by the 
position of the propeller would certainly be lost by 
the working of a transmission shaft in a more or less 
flexible fuselage. In a word, the problem of placing 
the propeller in the position to give the best results 
has made no headway during the year. The whole 
arrangement of: the aeroplane is a compromise, in 
which perfection is hindered by constructional con- 
siderations, and for this reason it is difficult to see 
how any further great advance can be made with 
present types of machines. 

On previous occasions there were plenty of experi- 
mental devices for obtaining flight by other means 
than the propulsion of fixed planes, but there is 
very little of the kind at the present Exhibition. 
There are special lifting propellers and transmission . 
gear for helicopters, but nothing else. It seems as 
if the enthusiasm of inventors, or rather of capitalists 
who supply them with funds, has died out, leaving 
the field free for the monoplane and the biplane. 
The chief hope for these machines lies in the applica- 
tion of stabilisators, of which the Doutre is the only 
one that has so far given practical results. By this 
apparatus the elevating planes are automatically 
governed by the pressure of the air on a plate. The 
Sommer stabilisator is not automatic, but acts upor 
the rear plane which is usually fixed. The device 
consists of a cam actuated by the lever controlling 
the elevating plane. When under ordinary control 
the roller attached to the lever, and working in the 
cam, has a concentric movement, and the tail remains 
in a horizontal pesition ; but when in case of emer- 
gency the pilot pushes the lever as far forward or 
backward as possible, the roller climbs a concentric 
are and rapidly raises or depresses the tail. The 
application of satisfactory stabilisators, if they can 


the present types of aeroplanes. 
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SUPERHEATER LOCOMOTIVES FOR NEW 
SOUTH WALES. 


SPECIAL interest attaches to the two locomotives for 
the New South Wales Government Railways which, the 
firm of Beyer, Peacock and Co., Limited, Gorton Foundry, 
Manchester, has recently built, by reason of the fact, 
that they are claimed to be the first engines fitted with 
‘Schmidt ” superheaters to run on Australian railways. 
these two locomotives are illustrated above. They 


are a “P” class passenger, 4 6-0 type, and a “T 
class goods, 2-80 type, both modified from engines 
previously built in large numbers by the same 
makers for the New South Wales Government. The 


duties which they are called upon to fulfil are severe. 
The railways of New South Wales, which are exceptionally 
heavy in character, start from Sydney at 64ft. above sea 
level and run in various directions across mountain ranges 


attaining elevations on the main lines of 2350ft. south- 
wards, 4470ft. northwards, and 3360ft. westwards, above 
the sea. The gauge is the ordinary 4ft. 8hin., and reverse 


curves of 8 and 10 chains radius in the mountain ranges 
are numerous. Leading up to these elevations gradients 
of 1 in 30 and 1 in 33 are encountered, and through the 
undulating country in the ranges | in 40 gradients are 
constantly met with. : 

In adapting these engines for superheating, the boiler 
pressure has been towered from 160 Ib. to 150 Ib. per square 
inch, and the éylinder diameters have been increased from 
20in. to 2lin. in the case of the passenger engines, and from 
2lin. to 22in. in the case of the goods engines. In both 
cases the heating surfaces remain practically unaltered. 
The passenger engine has asteel boiler of 4ft. 9fin. diameter 
with Schmidt's superheater having twenty-four elements, 
whilst the goods engine boiler with a slightly larger dia- 
meter of 5ft. 1Zin. has twenty-five elements. The large 
tubes for the superheaters are of steel copper cased and 
the smaller combustion tubes are of solid drawn copper. 
The fire-boxes are of the Belpaire type and the internal 
fire-boxes are of copper. The domes are fitted with 
‘Ashton’ pop safety valves. The smoke-box tube 
plates are of best Yorkshire iron. The cylinders are fitted 
with Schmidt’s piston valves and metallic packing and 
are also provided with by-pass or drifting valves operated 
from the cab. The link motion is of the Allan type. In 
the passenger engine spring arrangement only the leading 
and driving wheels are compensated, whilst the goods 
cngine bogie is compensated with the leading wheels, the 
intermediate and driving and trailing wheels being separ- 
ately compensated. The engines have Davies and Met- 
calfe’s exhaust injeetors and Wakefield’s mechanical 
lubricators. Both engines and tenders are fitted with 
combined Westinghouse and hand serew brakes. The 
tyres and axles were supplied by Vickers Limited. A 
schedule of principal dimensions and particulars for each 
class of engine is herewith appended :— 


Passenger Engine. 


21lin. by 26in. 


Diameter and stroke 
Wheels : 
Diameter of bogie os wa ioe 
Front, middle, and epee 3 





P-CLASS PASSENGER ENGINE, WITH SUPERHEATER 


Boiler, length . 
Diameter outside at front 
Height from rail 


Tubes, number and diameter 


Superheater tubes 

Length between tube plates 
Heating surface, tubes 
Fire-box ‘ + 


Superheater (inside) 
Total 


Area of fire grate 
Boiler pressure 


13ft. 4in. | 
4ft. 9jin. | 


Sin. 
5in.; 143, gin 





13ft. 8.in. 
1388.0 square feet 
145.4 . 


1533.4 
337.1 


1870. 99 
27 5 nquare feet 
150 Ib. per square inch 


Tractive power per pound of mit an e fe c tive } 


pressure in cylinder 
Wheel base : 

Centre of bogie to front 

Front to middle .. 

Middle to hind 

Bogie 

Extreme 


Weight on rail 
Bogie 
Front 
Middl 
Hind 


Total 
Water capacity 
Fuel capacity 


Wheels, diameter 
Wheel base 


Weight on rails, total 


Goods Lnyine. 


Wheels : 

Diameter of bogie 

Front, intermediate, 
Boiler 

Length 

Diameter outside at front 

Height from rail - 
Tubes : 

Number and diameter 

Superheater tubes .. 

Length between tube plates 
Heating surface : 

Tubes : 

Fire-box 


Superheater (inside) 
Total 


Area of firegrate 
Boiler pressure 


Tractive power per pound of mean effec- 


tive pressure in cylinder 
Wheel. base : 

Centre of bogie to front 

Front to intermediate 

Intermediate to driving 

Driving to hind cn 

Extreme 5 


Weight on rails : 
ogie 
Front se 
Intermediate 
Driving 
Hind 


Total .. .. ow «e 


Tender. 


Cylinders, diameter and stroke 


driving and hind 


191.1 } 
ft. Sin. | 
dft. Sin. 
aft. Jin. 
itt | 
2oft. 9in. | 
Full. Empty. | 
t cc 2 t. ¢ q 
18 5 OU 7 2 if 
1414 3 13 4 OF 
3° 6° 3 1317 OF 
1465 1 1214 2] 
| 
62 11 0 617 3 
3650 gallons | 
215 cubie feet | 
3ft. lin 
Bogie, 5ft.; total. 16ft 
ey wre | 
q ' Go: 3 
39 19 2 18 Ye 3 


22in. by 26in. 


ft. 94in. 

4ft. 3in. 

13ft. 4in. 

5ft. IZin. 

Tit. Bin. 

25, 5in.; 177, gin. 


13ft. 8yyin. 


1634. aoe feet 
163.0 : 
1797.5 


351.5 





2149.0 
29.8 square feet 
150 Ib. per square inch 


“246.7 


. Zin. 
. lin, 





2in. 
ull. Empty. 





. Gs ‘ 
616 2 3 
156 1 3 3 
1510 2 2 
16 18 2 3 
15 4 3 2 


6870 .. 62 41 


| of Mr. 





Tender. 

Water capacity 3650 gallons 
Fuel capacity .. .. .. «- «. «- 215 cubic feet 
Wheels, diameter .. .. . rey 
Wheelbase 5% Bogie, 5ft.; total, 16it 

Full. pars 
> Ch ! 
Weight on rails, total 3919 2 18 1 3 
These engines were seeiiaiitinad under the supervision 
J. Davis, C.E., of Westminster, the consulting engi- 
neer for the New South Wales Government Railways. 








A NEW MOULDING MACHINE. 


THE accompanying tiiestesisions. Figs. 1 to 5, represent 
a moulding machine embracing new features which is the 
joint patent of Messrs. Wilson and Mathiesons, and which 


| is now being made by Greenwood and Batley, Limited, of 
| Leeds. 
| of foundries producing high-grade castings, 
| we are 


The machine is intended to meet the requirements 
and it has, 
been in operation for a considerable 
Its chief charac 


informed, 


time with highly satisfactory results. 


teristic consists in the application of a roller motion for 
| ramming the sand by which a kneading effect is produced, 


thereby, it is claimed, leaving the sand more uniform in 


| density and more porous than is the case with other 
| mechanically operated means. 


The inventors were induced to make this departure 
after carefully observing the process of hand ramming, 
in which a round-faced ram is used to press the sand oft 
tangentially and in several directions. This is the effect 
which they claim to produce with the new machine, 
the corrugated rollers as they pass over the face of the sand 
in the box copying the action and effects produced by hand 
ramming without employing hydraulic or pneumatic power. 
As will be observed from the accompanying illustrations, 
the rollers are corrugated. They are mounted and fre¢ 
to revolve on a flexible shaft, as well as being arranged 
to rise and fall as they travel over the box to suit the 
configuration of the pattern plate, while, by reason of the 
fact that only gravity pressure is exerted on the sand 
pattern plates, and moulding boxes as used for hand 
ramming may be employed. 

Referring now to the construction of the machine 
and to the various illustrations, the front side of the 
machine—see Fig. 1—is arranged to hold a double-sided 
pattern plate, which rests loosely on four machined face 
and is accurately registered by two guide pins. Under- 
neath the pattern plate is fitted a simple heating arrang: 
ment, which keeps the plate “aired.” The moulding 
box rests on the pattern plate, and is raised by four 
adjustable stools, which are carried on a frame undet 
neath the machine and operated by the crank handI: 
in front. The rollers are mounted on a flexible shaft. 
which is connected to and operated by the movement of 
the large lever through sprocket wheels and an endles 
chain. The diameter of the rollers is made to suit th: 
particular size of moulding box, the circumference frou: 
one edge of the gap to the other being made equal to tlic 
width of the box. The rollers have means for adjustment, 
so that when traversed forward the top edge of the groove 
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— 
ap concides with the front edge of the box and the 
vo or lower edge of the gap falls just within the 
yposite or outer edge of the box, the rollers thus covering 
‘ Peli 
Pi whole of the sand area. ; 
The rollers are built up in series, the number varying 
size of the machine and the length of the box. 


or 2 
opposite 


ith the ; : 
Ther is a space between each series of rollers, this space 
being arranged so as to allow the rollers to clear the bars 
yelp 5 ° e 

in the moulding box. The mechanism by which the rollers 
in the 


Fig. 3. They are then moved into the mid-position, 
as shown in Fig. 4, from which it will be seen that levers 
engage with projections at the front and rear of the pattern 
plate, and prevent the latter from oscillating in its bearings. 
The four stools are now brought up to the underside of 
the box and the latter withdrawn from the pattern plate, 
the steadying levers falling by gravity into the horizontal 
position. The pattern plate is then raised to the top 
position again to allow of the removal of the mould—see 

















Fig. 1i—MOULDING MACHINE—ROLLERS 


IN ACTION 


are traversed over the face ofjthe sand is clearly shown by | Fig. 6—and the plate is lowered into the bottom position 
the illustrations, and calls for no further explanation, | ready for the succeeding mould. 


except mention of the fact that the travel of the rollers 
is determined by the size of the box and controlled by a | 
stop. 
In operation a pattern plate is put on the machine, 
and the moulding box, guided to its proper position by 
the pins, filled with sand. The rollers are then traversed 








THORIUM AND ITS COMPOUNDS. 


AN interesting lecture on ‘“ Thorium and its Com- 


over the sand face by pulling the propelling lever. More | pounds ”’ was delivered by Mr. Edmund White before the 


sand is then added, this being rolled as before, and the 
hox is strickled. The small crank handle in front of the 
machine is now turned, this operation raising the box from 
the pattern plate, during which movement the plate is 
slightly rapped, the box being held in the raised position 
hy a spring latch connected to the lifting handle until its 
removal, when the operations are repeated on succeeding 
boxes. After a number of moulds have been made, the 
pattern plate is turned over, and the reverse halves of the | 
moulds are made. It will be noted that the machines 

are mounted on runners, so that as the moulds are made 


| Seandinavian god 


members and students of the Institute of Chemistry at 
Finsbury Technical College on Friday, November Ist, 
Professor Raphael Meldola, President, in the chair. 

The lecturer gave a short account of thorium since its 
supposed discovery by Berzelius in 1817 in the mineral 
Gadolinite. Berzelius afterwards found that the sub- 
stance he had christened thorium, from the name of the 
‘* Thor,” was not an element, but he 
used the name in 1828 for an element which he discovered 
in the mineral called Thorite. Thorium occurs in Norway 
in a large number of minerals, which are, however, only 

















referred to, and the world’s requirements in gas mantles 
was estimated at about 400 millions annually. 

The interesting mineral Thorianite was described as an 
ideal mineral substance for the extraction of Thorium, but 
as not being available in sufficient quantities to be of much 
commercial importance. The value of Monazite depends 
upon the percentage of Thorium oxide it contains. This 
proportion is determined by analysis, and the various pro- 
cesses of analysis were detailed by the author. General 
methods employed in the extraction of Thorium were 
also dealt with, attention being drawn to the difficulties 
which arise from the Thorium being associated in Monazite 
with ten to twelve times its weight of the cerite earths. 
The latter bodies so closely resemble Thorium in their 
solubility and other properties of their salts, that a sharp 
separation in one or two operations is not possible. Hence 
methods based upon fractional crystallisation and pre- 
cipitation must be employed, this rendering the extraction 
tedious and expensive. The finished product, Thorium 
nitrate, is prepared in white crystalline masses or granules, 
which are very soluble in water. 

The commercial standards for purity of Thorium nitrate 
were described and illustrated experimentally, the peculiar 
property of Thorium nitrate in swelling up and yielding 
a voluminous ash forming a striking experiment. Delicate 
tests were given to detect the presence of possible impuri- 
ties such as Cerium, Lanthanum, Didymium, Phosphoric 
acid, iron, aluminium, caleium, magnesium, and sodium. 
The author exhibited an interesting collection of minerals 
and Thorium compounds, and lantern slides showing the 
composition of crude and purified Monazite. 








REDUCTION OF DEADWEIGHT: QUEENSLAND 
GOVERNMENT RAILWAYS. 

Mr. CHARLES Evans, the Commissioner of Railways, 
Queensland, in his report for the year ending June 30th 
last, speaks with satisfaction of the efforts he has made 
to reduce the deadweight hauled on the trains. The brake 




















GOODS WAGON WITH GUARD'S COMPARTMENT 


vans weigh usually 15 tons, and this weight has been saved 
by converting goods and cattle wagons into combined 
carrying and brake vans. 

The accompanying illustration shows a goods wagon 
with a guard’s compartment, 5ft. wide, in the middle. 
The length over buffers is 35ft. 5in., over the headstocks 
32ft., and from centre to centre of the bogies} 23ft. The 





Figs. 2 to S-SHOWING OPERATION OF DEEP MOULDING MACHINE 


the machines can be moved along the foundry floor. 


his feature is valuable in many foundries, as it saves | 


a good deal of unnecessary handling of the moulds, as 
well us labour. 

Figs. 2 to 5 show a machine intended for deep work 
or work having hanging cores, and a series of operations 
ona typical casting. The machine is the same in general 


principles as that already described, but has an additional | 


feature in the “turn-over’’ arrangement. The pattern 
Plates have trunnion bearings at each end, which rest on 


hearings formed on swinging arms pivoted at the rear of | 


‘he machine. Radial brackets at the side of the machine 
have notches for holding the box and pattern plate in 
position. The latter are secured together by fastenings, 
and are raised by the movement of the left-hand lever 
ronnected to the swinging arms. 

The box, having been filled with sand and rolled as 
«ready described, the pattern plate and box are together 
raised into the top notch of the radial brackets, in which 
position the plate and box are turned over, as shown in 


found in small quantities, such as Aeschenite, Euxonite, 
Gadolinite, Samarskite, Xenotime, Monazite, Orangite, and 
Thorite. 

The Monazite Sand deposits in Brazil form the chief 
commercial source of Thorium at the present day. Monazite 


is found in many parts of Brazil, but the chief supplies | 


| have been drawn from sand found on the sea shore. This 
sand was first shipped to Europe as ballast, but now that 
its value is known it is only allowed to be shipped after 
payment of royalties and other charges. Monazite sand 
also occurs in North America, India, Australia, Nigeria, 
Straits Settlements, and South Africa. 

The process of concentrating the crude sand deposits 
by means of running water, followed by magnetic treat- 
ment, was described and illustrated by lantern slides, the 
problem being to remove the Monazite in as pure a con- 
dition as possible from the complex mixture of minerals 
constituting the crude deposit. 
contain not less than 5 per cent. Thorium oxide. The 
importance of Thorium in the gas-lighting industry was 


Purified Monazite should | 


width inside is 6ft. 113in. The wagon is carried on two 
four-wheel bogies, with wheels at 4ft. centres. The gauge 
is 3ft. 6in. The capacity of the wagon is 11 tons, and it 
weighs 9 tons, and, as said above, displaces a guard’s 
van weighing 15 tons. 

A cattle wagon weighing 9 tons has had a guard’s com- 
partment put in at the end. The wagon can only accom- 
modate 14 head of cattle, as against 16, but the weight of 
a brake van is saved. A sheep wagon having accommoda- 
tion for 150 sheep, and weighing 10 tons, an open goods 
wagon, having a capacity of 11 tons 2 ewt., and weighing 
8 tons 18 ewt., and a hopper wagon, carrying 10 tons 2 cwt., 

| and weighing 9 tons 18 ewt., have been similarly altered. 

The Commissioner has had a wagon fitted with a crane 
capable of lifting 35 ewt., which may be sent to any station 
requiring lifting power, where a fixed crane cannot be 

| justified. ‘The wagon will also carry cases of iron, &c. 
Another interesting item in the report is that in oredr to 

cope with the increasing suburban traffic, and yet not to 

lengthen the already long trains, a new type of suburban 
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carriage has been built, which holds 25 per cent. more 
passengers, and as side doors instead of end doors are pro- 
vided, the passengers are handled more quickly. The former 
trains were of the American type, and six cars weighed 
128 tons 2 ewt., and carried 392 passengers. The new 
trains of six cars weigh 129 tons 15 ewt., and accommodate 
480 passengers, who would have required eight American 
cars, weighing 171 tons 8 ewt. 








A NEW HIGH-SPEED ELECTRIC GENERATOR. 


THE first paper read before the Manchester Local Section 
of the Institution of Electrical Engineers this session is 
a model of what a paper should be. It is short and concise 
and deals with a machine which possesses some interesting 
features. The author, Mr. F. Creedy, describes a new 
type of high-speed direct-current generating unit, which 
he terms a turbo-converter, intended, as the name implies, 
for use with steam turbines. In its present stage of 
evolution the machine consists of an induction generator 
combined into one machine with a rotary converter, one 
member, preferably the primary, being mounted on the 
converter shaft and revolving with it. The other revolving 
member of the induction generator (a squirrel-cage rotor) 
is mounted on the turbine shaft. Fig. 1 shows the elec- 
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Fig. 1—ELECTRICAL CONNECTIONS FOR TURBO-CONVERTER 


trical connections. A knowledge of the La Cour motor 
converter assists one to understand the action. Mr. 
Creedy describes the principle of his machine in the follow- 
ing manner :—Let us, he says, take by way of example 
a four-pole generator and a four-pole converter. Let the 
converter run at 1500 revolutions per minute, and let the 
three-phase induction generator be connected to three- 
phase tappings on the converter armature through the 
hollow shaft. At 1500 revolutions per minute three- 
phase currents at 50 cycles will flow through the tappings 
on to the converter armature. These tappings are so 
connected that the revolving field of the induction gene- 
rator rotates in the same direction as the converter’s 
armature. In a four-pole machine excited with 50-cycle 
current the field will revolve at 1500 revolutions per 
minute relative to the primary winding which produces 
it. Hence the total speed of the revolving field will be 
3000 revolutions per minute. The turbine and squirrel- 
cage rotor will run at approximately the same speed as 
the field. Hence we have a continuous-current generator 
that only runs at a fraction of the speed of the turbine. 
Since the driving torque of the induction generator also 
drives the converter as a direct-current generator, the 
torque exerted between the rotor and stator of the induc- 
tion generator must be equal to the torque that exists 
between the armature and field of the converter. The 
input of power into any generator is given by t x 
t is the torque and s the relative speed of the inductor and 
induced parts. If we neglect the losses the power input 
and output will be the same. Moreover, it has been 
shown that the torque of the two elements of this turbo- 
converter are identical. If both elements have the same 
number of poles, the relative speed of the inductor and 
induced parts will be the same in each, and hence will 
generate the same amount of power. In addition to its 
function as a direct-current generator, the converter 
changes the power of the induction generator equal to 
its own, into direct current, and the total power is delivered 
to the external] circuit through the commutator. 


Mr. Creedy gives three reasons for using an induction | 


generator in preference to one of the synchronous type. 
These are as follows :—(a) If a synchronous generator 
were employed, it would be necessary to synchronise the 
two revolving elements every time the set is started ; 
(6) owing to the presence of two sources of magnetism 
in the set, one in the converter and the other in the gene- 
rator field, it would be possible for the set to “ hunt ”’ if 
overloaded and to fall out of step if accidentally short- 
circuited ; (c) collector rings would be required on the 
high-speed element to excite the field. 

The design of the converter portion of the set differs 
somewhat from that of an ordinary converter. For, 
owing to its function as a direct-current generator, it will 
require more copper on the armature than a standard 
converter—exactly the same amount, in fact, as the 
converter portion of a motor converter. Moreover, as 
the field of the converter has to perform the double func- 
tion of magnetising both converter and induction gene- 
rator, it will be necessarily be somewhat heavier than an 
ordinary converter. The magnetising current of the 
induction generator differs 90 deg. in phase from the 
working current, and, therefore, has a demagnetising effect 
on the converter’s field. It follows that this field must 
be provided with an extra number of ampére turns to 
counterbalance the magnetising current of the induction 
generator. To calculate the increase in the strength of 
the converter’s field, Mr. Creedy adopts the plan of ex- 
pressing the reluctance of the induction generator in 
terms of an effective air gap, and multiplies this by the 
ratio of the air gap magnetic density chosen for the induc- 
tion generator to that of the converter. Excitation must 
be provided for the resultant reluctance of the converter 
calculated as above. Expressing the above calculation 
algebraically, it appears as follows :—Let 5, be the con- 
verter effective air gap, 5, the generator air gap, B, the 
converter gap density, 8, the generator air gap. Then 
resultant effective air gap = 6, + 8, B,/B.. The effect 
of the induction generator on the saturation curve of the 
converter is shown in Fig. 2. 

At first sight it might appear that the drop in speed 
of the tur!o-converter set from ne load to full load is 


considerable, as the slip of the induction generator is added 
to the drop in speed of the turbine. But Mr. Creedy 
shows that if the ratio of speeds of the turbine and econ- 
verter are, say, 2: 1, the effect of the slip on the speed of 
the converter is reduced in the same ratio, so that the re- 
sultant drop in speed is much less than might be supposed. 
It is shown that if we neglect the slip the general rule for 
finding the ‘“ gear ratio”’ of a set having any number of 
poles P, and P, is as follows :—Divide the number of poles 








Ampere - Turns, 
Fig. 2-SATURATION CURVES 
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| 
| 
| 


on the induction generator by the sum of those on the 
converter and the induction generator, and the result will 
be the ratio of the converter’s speed to that of the turbine 
on no load. In order to illustrate the influence of slip on 


case of a bipolar induction generator coupled to an eight- 


the turbine runs at 3650 revolutions per minute, the no-load 
speed of the converter will be 730 revolutions per minute. 


per minute, or somewhat over 5 per cent., the full-load 
speed of the converter will be one-fifth of 3500, or 700, 
revolutions per minute. Thus the speed of the converter 
has only dropped from 730 revolutions per minute to 





the induction generator has slipped 150 revolutions per 
minute. But the author states that, with a machine of 


of the squirrel-cage induction generator to 2 per cent., 
so that its effect on the converter speed will be very slight. 


a three-wire system by connecting the induction gene- 
rator star fashion and by connecting the neutral point to 
a slip ring. 


| end without auxiliary means, when the turbine rotor 
and squirrel-cage element attached will run up to speed, 
| but the converter portion will remain stationary. It is 


| 


generator before the primary and secondary of the latter 


can pull into step. 
| available the converter may be started as a continuous- 


| 
| 
| 
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Fig. 3—STARTING ARRANGEMENT FOR TURBO-CONVERTER 


up to its rated value, which may be twice or more times the 
speed of the converter. Steam can then be admitted, 
and the set will be ready for taking the load. Another 
scheme which requires ‘less power than would be needed 
with the méthod just mentioned consists in providing 
means for causing a continuous current to circulate in 
one of the phases of the induction generator during the 
starting period. The generator under these conditions 
acts as an electric clutch, and brings both elements up 
to the same speed. The continuous current supplied to 
the rotor of the generator could be cut off automatically 
as soon as the converter reaches the desired speed. Various 
mechanical methods are also described. One of these 
schemes is shown in Fig. 3. 

On starting the turbine the converter is brought up to 
its correct speed by the agency of belts, and as soon as 
the field switch is closed the set will be ready for load. 
The belts may then be transferred to loose pulleys and the 
idle shaft. This may be done by hand or automatically 
by means of a solenoid operated by the voltage across the 
converter brushes. Gearing could be used in place of 
belts. An auxiliary turbine might be used to start the 
converter, or the primary and secondary of the induction 
generator might be coupled by a centrifugal clutch, 
which would be released when the converter reached its 
rated speed. They might be coupled by a clutch operating 
when the torque between the primary and secondary 
exceeds a certain value. 

We have now covered the first part of the paper, wherein 
the principle of the machine is described, and we will 
now give a very brief outline of the second part, which 
has reference te the mechanical design of the turbo-con- 
verter. There are two distinct forms, one as illustrated 
in Fig. 3, and known as the fly-wheel type, and the other, 
the “ Spinner ” type, as shown in Fig. 4. The mechanical con- 





the converter speed the author takes the rather extreme | 


pole converter, and giving a “gear ratio of” 5:1. If | 


If the slip of the induction generator is 150 revolutions | 


700 revolutions per minute, or about 4 per cent., whilst | 
this size, there should be no difficulty in reducing the slip | 


Machines of this description can easily be used for balancing | 
The turbo-converter can be started from the turbine 


| necessary to bring the converter up to a speed sufficiently | 


| high to generate enough voltage to excite the induction | 
8, where | = o> ae : g 8 


If a supply of continuous current is | 


current motor, when it will bring the speed of the turbine 


struction in the latter case, it will be noted, closely resembles 
Mr. Mavor’s “ Spinner” induction motor. The squirrel]. 
cage rotor forms forms the inner element, and is directly 
driven by the turbine. Surrounding this there is a secon 
element, the spinner, capable of free rotation. It is sup- 
ported by means of ball bearings or the like on tho same 
bearing pedestals in which the squirrel-cage rotor rung, 
This element carries the primary winding of the induction 
generator on its inside surface, and the armature winding 
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Fig. 4-—SPINNER TYPE TURBO-CONVERTER 


of the converter on its outside surface. A commutator 
and brushes are fitted in the usual manner. Outside the 
spinner there is the field system of the converter. 

It appears, however, that the author has devoted most 
of his attention to the fly-wheel type, because it permits 
of the use of a standard design of converter. The author 
gives particulars of the electrical and mechanical design 
| for an induction generator of 500-600 kilowatt set. 

Fig. 5 shows a section through the induction generator 
| portion of a 500-600 kilowatt set. Particular attention 
is directed to the squirrel-cage end rings, which are con- 


| 





INDUCTION GENERATOR 


Fig. 5—-SECTION OF 


| structed of aluminium. The centre line of secondary 
| only overhangs the bearing nose by a little more than an 
| inch, while the slowly-revolving primary is overhung by 
| approximately Qin. It is estimated that the weight of 
| this, including everything, is not over 3500 Ib., so that 
| with an overhang of Yin. only at a speed of 600 revolutions 
| per minute the design is well within the range of fly-wheel 
| practice. The primary frame is made of a non-magnetic 
material, in which a number of holes are cast corresponding 
to the stator slots, Through these holes the stator bars are 
threaded, so that the stator winding is kept outside the 


frame. 





THE FRENCH WINTER TRAIN SERVICES. 


| 
| 
| THE winter services in France are very similar to last 








year, except on the Paris-Lyons-Méditerranée line. On 
the Nord, Est, and Ouest-Etat winter is not the season at 
which any great changes are made. 

The Paris-Orleans and Midi lines have one improvement, 
the Barcelona trains being so modified that the journey 
is accelerated by no less than two hours from Paris and 
three hours in the opposite direction. On the Midi the 
new day express from Marseilles to Bordeaux is main 
tained, the journey taking about 11 hours. 

The P.L.M. has practically accelerated all its expresses 
to the Riviera. The Céte d’Azur Rapide from Paris is 
allowed a stop of 12 minutes at Dijon, but the bookings 
on to Marseilles are so smart that the arrival time is the 
same, the various start-to-stop speeds being 58.2, 55.9, 
58. , 58.2, and 55.2. While the up train is booked at 
55.9, 54.2, 54.8, 55.9, and 54.8 miles an hour. These 
accelerated bookings are the result of the Pacific-type 
engines being used up to Marseilles. On to Nice five 
minutes are gained, in spite of an extra stop at Antibes 
being inserted, while Cannes is left 15 minutes later on 
the run to Paris. The accompanying tables show the up 
and down running of the Céte d’Azur express both in 1911! 
and this year :— 


Train No. 15.—Céte D’Azur. Down. 








: . 1911. 1912. 
Stations. Miles. Minutes. Minutes. Speed. 
Dijon—Macon ‘(fee fae 4° oe ee? 
Macon—Lyons .. “a7 . lUhD 48 2 
Lyons—Valence. . G8 .. WW 68 
Valence—Avignon .. 76.8 .. 88 79 
Avignon—Marseilles.. 74,5 .. 84 81 
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TORPEDO-BOAT DESTROYER SHARK 


SWAN, HUNTER, AND WIGHAM RICHARDSON, LIMITED, WALLSEND-ON-TYNE, BUILDERS 
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Train No, 16.—Céle D’ Azur. Up. 
Marseilles Avignon. 74,5 — 68.2 . 80 .. 559 
Avignon— Valence 76.8 .. 89 my « @ «= Bes 
Valence—Lyons.. 65.8 a 76 ; 61.9 .. 72 aS 54.8 
Lyons—Macon 44.7 7. ae 53.6 = me a 55,9 | 
Macon—Paris 77.6 cor TES. S .. wea 


The night winter Rapide gains 36 minutes and the train | 
de luxe 38 minutes on the journey to Marseilles, while | 


the night express now leaves Paris at 9 p.m. and reaches 
Marseilles at 8.40 a.m. and Nice at 12.50, as against 9.30 
last year, arriving at the latter place at 2.31. The great 


novelty is, however, a new first, second, and third-class | 


Rapide from Paris to the Italian frontier. It leaves Paris 
at 7 p.m. and reaches Nice at 2.30 p.m. On the up journey 
the corresponding trains gain from Nice to Paris 28 


minutes, 12 minutes, and 62 minutes respectively, and | 
the new Rapide of all classes leaves at 2.20 p.m. to arrive | 


in Paris at 10.30 a.m. 

The loading of these trains is considerable, varying 
from 250 to 400 tons. The new Light Rapide of all 
classes will be specially useful to second-class English 
passengers, as they will now be able to leave London at 
9a.m. or 10 a.m. and get a through carriage to the Riviera 
without sleeping the night in Paris or crossing by the 
night service from London. This is a very great improve- 
ment. The third-class will probably be very popular 
among French third-class passengers, but it will in no way 
decrease the number of French and other passengers in 
the other classes, travelling conditions being so entirely 
different in France and England. 








H.M.S. SHARK. 


THe Naval Programme of 1911-12 included twenty 
ocean-going torpedo-boat destroyers of what is known 
as the Acasta class. Of these the first to run her trials 
at sea is the Shark, of which, by the courtesy of Swan, 
Hunter and Wigham Richardson, Limited, who built 
her, we are enabled to give the accompanying illustration. 
This firm is building two other boats of the same class, 
the Sparrowhawk and the Spitfire, the former of which 
was launched in October last. The other vessels of the 
class are being built by John Brown and Co., Limited, 
three, the Acasta, Achates, and Ambuscade; Messrs. 
Denny, one, the Ardent; Hawthorn, Leslie and Co., 
Limited, three, the Christopher, Cockatrice, and Contest ; 
the Fairfield Company, one, the Fortune; The Parsons 
Company, one, the Garland; the London and Glasgow 
Company, three, the Lynx, the Midge, and the Owl; and 
Messrs. Thornycroft, five, the Hardy, the Paragon, the 
Porpoise, the Unity, and Victor. The first of these, the 
Hardy, is being fitted with Diesel engines for cruising 
purposes, 

All the vessels of the class are to be of approximately 
the same displacement, namely, 935 tons, and to have the 
Same or approximately the same horse-power, namely, 
24,500, the trial speed varying from 31 to 32 knots. 

The dimensions vary slightly, the length from 257ft. to 
260ft.; the beam from 26}ft. to 27ft.; and the draught 
from Sft. to 8.3ft. The armament is the same in every 
case, namely, three 4in. guns and two torpedo tubes, and 
each vessel will carry a complement of 100 men. It is 
understood all of them will have water-tube boilers, and 
all be fitted for burning oil fuel. 

The Shark herself is, like her sister vessels the Sparrow- 

hawk and Spitfire, 260ft. long by 26ft. beam, and has a 
draught of 8.3ft. She is propelled by three screws, as 
are to be the Acasta, Achates, Ambuscade, Christopher, 
Cockatrice, Contest, Lynx, Midge, and Owl, while the 
Ardent » Fortune, Garland, Paragon, Porpoise, Unity, 
and Victor are only to have two propellers. 
_ Ve understand that the Sparrowhawk and Spitfire are 
in @ lorward state of construction, and that their builders 
have two other similar torpedo-boat destroyers in hand, 
namely, H.M.SS. Sarpedon and Ulysses. 
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THE RESISTANCE OF GOODS TRAINS. 


Str,—On reading the interesting article in your issue of 
September 20th on the above subject I was very surprised to 
learn, as stated by you, that it is held by most people to be quite 
erroneous that “‘ the heavier the load put on railway axles per 
superficial inch of journal the smaller is the resistance to trac- 
tion.”’ If by “‘ resistance to traction ’’ you mean total resistance, 
of course, the statement is erroneous, but if resistance in pounds 
per ton is meant then the statement is perfectly true, and is 
only one more example of what seems to be a general law of 
friction viz., that the greater the pressure per square inch 
between two rubbing surfaces the smaller is the coefficient of 
friction, or, in other words, the greater the area of contact the 
greater the friction for the same total pressure. This does not, 
of course, agree with the law of friction quoted in text-books, 
viz., that “ friction is independent of the area of the surfaces in 
contact ;’’ but Morin, who first enunciated this law, based it on 
experiments covering a very narrow field of investigation. 

It is a well-known fact that new brake blocks before they have 
got well rubbed down and properly bedded on to the tire are 
less effective in stopping a train than old well-fitting blocks. 
The total pressure on each biock is the same, but the area of 
contact in the case of the new block is obviously considerably 
less than the area of contact of an old block. Again, a large 
brake block has more stopping power than a small block for the 
same total applied pressure. Here again the larger area of 
contact is a more effective producer of friction than the smaller 
area. Take the case of the friction between tire and rail. The 
total pressure on a brake block is always arranged to be less than 
the total pressure between tire and rail, but notwithstanding 
this, skidding frequently takes place. The principal reason is 
that the much smaller area of contact between tire and rail is 
less effective in producing friction than the comparatively large 
area of contact between brake block and tire. Exactly why the 
larger area is more effective as a friction producer may not be 
easily explained, but it is certainly more easy to understand 
than that friction should be independent of the area of contact. 

The writer in 1904 made some experiments with a dynamo- 
meter car on the resistance of goods trains on the East Indian 
Railway. The stock was four-wheeled covered goods wagons, 
and experiments were made with a train of empties and also 
with the wagons loaded with coal. In the former case the load 
per axle was 3.83 tons and in the latter case 11.53 tons, while 
the resistances per ton were 7.92 Ib. and 3.22 lb. respectively. 
A part of this large increase in the resistance of empty wagons 
is no doubt due to the air resistance being greater per ton for an 
empty wagon than fora loaded. This is obvious, but it is not 
the whole story. These figures agree very closely with the for- 
mula for goods wagon resistance adopted by Mr. H. L. Cole in 
his excellent book on ‘‘ Locomotive Rating.” 

In 1906 the writer made some further experiments on the 
East Indian Railway to ascertain the comparative resistances 
of a train of new bogie passenger coaches and a train of old 
four-wheeled stock. The trials were made on a level straight 
line and every care was taken to ensure accuracy, and correc- 
tions were applied to eliminate the effect of acceleration. The 
average result was that the resistance per ton of the bogie stock 
at a speed of 39 miles per hour was only 5.6 Ib. per ton, and of 
the four-wheeled stock at a speed of 37 miles an hour 8.9 lb. 
per ton. One reason for this difference was that the four-wheeeled 
stock had the side sunshades which are common appurtenances 
of passenger coaches in tropical countries, and must add con- 
siderably to the wind resistance, whereas the bogies had no sun- 
shades ; but in the writer’s opinion one of the principal reasons 
for the lower resistance of the bogie stock was the higher load 
per axle, viz., 7.8 tons per axle in the case of the bogies and 
5.78 tons per axle in the case of the four-wheelers, the area of 
the bearing brasses and the diameters of the wheels being the 
same for both kinds of stock. 

The results of Beauchamp Tower’s classical experiments on 
the friction of journal bearings showed that with oil-bath lubri- 
cation the coefficient of friction varied inversely as the pressure 


| with the syphon lubrication the coefficient varied directly as 


the pressure, while with pad lubrication—which is generally the 
method of lubrication for railway journals, or a combination of 


| the syphon and pad—the coefficient was practically constant, 


and these remarkable differences apparently entirely depended 
on differences in the thickness of the oil film intervening between 
journal and bearing. That Beauchamp Tower’s results with pad 
lubrication do not coincide with those obtained in trials of actual 
trains in America, India, and elsewhere would appear to indi- 


| eate that the action of end play of brass on journal has, as you 
suggest, a great deal to do with the nature of the resistance of 
a railway journal in actual running, an action which was absent 
from the experiments made by Beauchamp Tower. However that 
may be, there are many published figures to show that as you go on 
increasing the load of a wagon its running resistance en goes 

do not 


on increasing, but at a continually decreasing rate. 





think that at this stage, after numerous American railways 
have based the rating of their freight trains on the afore-men- 
tioned fact, and have for a good many years been testing the 
fact in actual daily train working, that anyone would seriously 
attempt to dispute its truth. A. DEvon, 
District Locomotive Superintendent, 
Jamalpur, Octobe7 17th. East Indian Railway. 


FLIGHT. 


Sir,—With human flying an accomplished fact it is most 
interesting to come across a paper entitled ‘‘ Similar Structures 
and Machines,” read in 1899 by Professor Archibald Barr before 
the Institution of Engineer. and Shipbuilders of Scotland, as 
illustrating the scientific attitude on the subject of flight fifteen 
years ago. Professor Barr, in comparing the powers of similar 
large and small birds, states :—‘‘ Similar birds would require 
to exert powers—horse-powers—in greater ratio than that of 
the cubes of their linear dimensions in order to maintain them- 
selves at a constant height in the atmosphere. But similar 
muscles would only be capable of exerting powers as the cubes 
of the linear dimensions, assuming the same rate of expenditure 
per cubic inch of muscle. Flight is therefore more difficult 
other things being equal—for a large bird than for a small one, 
and it will be observed that Nature never made a flying creature 
of other than small dir-ensions compared with those of the largest 
land and marine animals. Large birds, such as the ostrich or 
the moa, are never able to fly.” : 

He then compares the powers and weights of similar engines 
and deduces that “‘ the maximum powers of similar engines per 
ton of weight will vary inversely as the linear dimensions, or 
inversely as the square root of the powers.” 

Comparing similar boilers he states that “the grate area and 
heating surface would increase as the square of the linear dimen- 
sions, whereas the weight of boiler and of the contained water 
would increase as the cube.” : 

Applying the above statements to “ the flying machine prob- 
lem ” Professor Barr says :—‘‘ It follows from what has been said 
above that the weights of the aeroplanes or other supporting 
parts of flying machines would require to increase more rapidly 
than the cubes of the linear dimensions—assuming that the 
smaller has the thinnest planes, &c., that will do—and that the 
power required to support even similar machines in the air would 
increase in higher ratio than the cubes of the dimensions. But 
the maximum power of similar boilers and engines would only 
be as the squares of the dimensions. Hence we see that, as with 
Nature, it is easy to make a small flying machine, but exceedingly 
difficult to make a large one. When we hear that someone has 
made a successful flying machine we should inquire into its 
scale. A success with a model by no means indicates a similar 
success with a full-sized apparatus. Mr. Maxim seems to be 
the only one who has sufficiently realised this aspect of the prob- 
lem, and has demonstrated experimentally how a flying machine 
of what we may call full size may be constructed.” : * 

If any of your readers could give a description of the engines 
used by Mr. Maxim in this experimental “ full-size ’’ model it 
would be of great interest. C. H. SANDEMAN. 

(The Maxim flying machine and its engines have been described 
and illustrated over and over again. Our correspondent might 
turn up the description given in Sir Hiram’s own littie book on 
flight.—Ep. Tue E.] 


TAR OIL FOR ENGINES. 


Srr,—Re your editorial of October 25th concerning tar 
oil from coal, it will perhaps interest you to learn that 1 ton of 
coal fired under a boiler will produce 1428 horse-power, 1 ton 
of coal by distillation will give (a) 400 cubic metres of gas, which 
would drive a motor of 800 horse-power, (b) 17 kilos. of tar oil 
driving a Diesel engine of 85 horse-power, besides the chemical 
by-products, such as benzol, sulphate of ammonia (price about 
350f. per ton), &e.; (c) coke 700 kilos., which can be utilised in 
a producer and drive a gas engine of 1160 horse-power. 

So we have the two cases: 1428 horse-power versus 2050 
horse-power, thus presenting a gain of 43 per cent. Your state- 
ment concerning the 70,000 horse-power battleship is thus cor- 
rect. The figures I give you above were obtained a year ago by 
the Deutsche Teerproduktions Gesellschaft, of Duisburg 

Le Creusot, October 28th. L. KEULEYAN. 


FIXED CHARGES AND DEPRECIATION. 


S1r,—Possibly the differences of opinion on the question of 
the amount to be allocated to reserve fund for depreciation are 
due to the different points of view taken. My contention, 
briefly, is this :—The capital embodied in any plant must be 
kept intact ; at any given period the residual value of the plant 
plus the sum in reserve should equal the original value. If 
these joint values are less than the original sum then the charges 
for depreciation have been too low, while if the joint values are 
in excess of the original value the charges have been too high. 
Whether the reserve fund be invested outside the business or 
re-invested in the business itself does not affect the matter. 

November 4th. A. WILLIAMS PRICE. 





502 


THE ENGINEER 


Nov. 8, 1919 


ees 





—= 





CHARACTERISTIC DYNAMICAL DIAGRAMS 
FOR THE MOTION OF A TRAIN DURING 
THE ACCELERATING AND RETARDING 


PERIODS. * 
By Professor W. E. DALBY, Member, of London. 


THE author proposes to deal with the subject of this paper 
under the following heads :— 

(1) Fundamental importance of the acceleration period. 

(2) Tractive force curves. 

(3) The characteristic dynamical diagram for a particular 
case :—(a) Seales; (b) the diagram ; (c) the accelerating force 
f: (d) limiting speed ; (e) time speed curve ; (/) time distance 
curve; (g) kinetic-energy distance curve ; (h) speed distance 
curve ; (2) checks to be applied. 

(4) General features of the dynamical diagram. 

(5) Dynamometer car record of the Riviera express from 
Paddington. 

(6) Reduction of the data from the dynamometer car record 
to the curves of the dynamical diagram. 

(7) Braking :—(a) A wheel element ; (b) a vehicle composed 
of n wheel elements, m of which are braked ; (¢) an engine com- 
posed of » dissimilar wheel elements. 

(8) Tension on a draw-bar due to unequal braking of engine 
and train. 

(9) Characteristic dynamical diagram for a train stopping 
from a speed of 60 miles per hour. 

(10) Moments of inertia of typical pairs of wheels and axles :— 
Engine driving wheel, 73in. diameter; engine trailing wheel, 
73in. diameter ; engine bogie wheel, 45}in. diameter ; a wood- 
centred carriage wheel, 454in. diameter.—See Table IT. 


(1) FUNDAMENTAL IMPORTANCE OF THE ACCELERATION PERIOD. 


The general development of electric traction for the purpose 
of operating suburban services is largely due to one important 
difference between the steam and the electric locomotive. In the 
ease of the steam locomotive the power is limited to that of the 
boiler which the locomotive carries, and this is strictly limited in 
size by the construction gauge. There is no such limitation im- 
posed upon the power of an electric locomotive, since it is con- 
nected with and can draw upon the boiler power installed in a 
central station, and can therefore temporarily work at a power 
greatly exceeding the possibilities of a steam locomotive. The 
practical consequence of this difference is that, during the starting 
period, where large power is required for short intervals of time, 
the electric locomotive—or the electric multiple-unit train— 
answers to the demand without difficulty, whilst the steam loco- 
motive reaches the limit of its power at comparatively small 
accelerations. 

In the ease of the London, Brighton and South Coast Railway 
electrified service, for example, during the accelerating period the 
horse-power touches 1600, a power quite beyond the capacity of 
any steam locomotive which could conveniently be employed on 
a suburban service. Once the journey speed has been attained, 
the steam locomotive has sufficient power to meet all the traffic 
requirements of local, express passenger, and ordinary and ex- 
press goods services of the present time. The power of the 
motor to accelerate rapidly has secured its adoption, or at any 
rate has largely influenced the electrification of steam services 
where the intervals between the trains are small and the stops 
frequent. The study of the characteristics of the motion of a 
train during the accelerating period has therefore assumed 
importance, an importance indicated by the fact that the actual 
choice of a method of traction for services of a suburban character 
depends upon the suitability of the tractor to work the train 
during the accelerating period. 

The object of this paper is to explain a method by means of 
which time-speed, time-distance, speed-distance, and energy- 
distance curves may be derived from a curve of tractive force 
expressed as a function of the velocity, to consider a method of 
reducing the data obtained from a dynamometer car record in 
order to obtain information regarding vehicle and engine resist- 
ance, to illustrate by means of a dynamical diagram the prin- 
ciples underlying the practice of braking, and incidentally to 
consider the question of the energy of rotation stored in the 
wheels of the train. One advantage of the method about to 
be explained is that the accuracy of the curves deduced can be 
easily checked, and that by the use of the integraph the whole 
family may be drawn, starting with a tractive-force curve, with 
rapidity. 

(2) TractTivE—ForRcE CURVES. 

The tractive force exerted on a train may be maintained at a 
nearly constant value by means of electric motors from the 
start up to the journey speed ; and were it not for the fact that 
the train resistances increase with the speed the accelerating force 
would be constant and the dynamics of the problem would be 
simple. The method of constructing the characteristic dynamical 
diagram will be explained in connection with the tractive-force 
curve of a steam locomotive, because the curve is more variable 
in character than that of an electric motor, and therefore more 
points of interest are presented. The tractive force exerted by 
a steam locomotive is a more variable function of the velocity 
during the starting period than is the case with an electric motor. 

From the start up to some ill-defined speed in the region of 
50 revolutions per minute, the tractive foree exerted by a locomo- 
tive can be maintained at the approximately constant magnitude 
determined by the weight on the coupled wheels. The tractive 
force corresponding to the weight on the coupled wheels, exerted 
at 50 revolutions per minute, roughly corresponds to a rate of 
working equal to the maximum power of the boiler. The power 
of the boiler varies somewhat with the speed, yet without serious 
error the power may be regarded as approximately constant 
above 50 revolutions per minute, so that as the speed increases 
the cut-off must be reduced in order that the boiler pressure may 
be maintained. As the speed increases the steam finds increasing 
difficulty in getting into and out of the cylinders through the 
pipes, ports, passages, and round the bends, the effect of which is 
to diminish the indicated horse-power which can be exerted at 
high speeds, since for a given cut-off and a fixed position of the 
regulator the weight of steam which finds its way in the cylinder 
falls off almost according to a straight-line law as the speed in- 
creases. The curve of maximum tractive force for a steam loco- 
motive is determined, therefore, first, by the weight on the wheels ; 
secondly, by the maximum boiler power ; and, thirdly, at high 
speeds by the design of the ports, steam passages, and cylinders. 

The first part of the curve is a straight line corresponding to 
the maximum value of the tractive foree calculated from the 
well-known formula 

T= O8np le 
2D 
where p is the boiler pressure by gauge in pounds per square inch, 
n is the number of cylinders, / is the stroke, d is the diameter of 
the cylinders, and D is the diameter of the driving wheels, /, d, 
and D being in inches. Or alternatively from the expression 
T = W/5, 

where W is the total weight on the coupled wheels. 

The second part of the curve during which the boiler works at 
its maximum rate is roughly a rectangular hyperbola, and this 
changes to a straight line sloping towards the speed axis when the 
piston speed is about 1000ft. per minute, which forms the third 
part of the curve. The point at which the curve changes in 
character is determined by the design of the ports and steam 
passages. With large ports and short, straight passages, the 
change takes place at a higher piston speed than that mentioned 
above. 





* The Institution of Mechan‘cal Engineers, 





(3) Tae CHaracTreRistic DyNAMICAL DIAGRAM FOR A 
PARTICULAR CASE. 


The simplest way to explain the method is to work out an 
example in detail. Let the problem be to draw the time-velocity 
curve, the time-distance curve, the velocity-distance curve, the 
force-distance curve, and the energy-distance curve from the 
following data :— 

Weight of engine and tender, 115 tons = We . 

Weight of vehicles, 290 tons = Wr. 

The start to be made from rest along a gradient of 1 in 1000 up. 

Maximum tractive force exerted by the engine, 12 tons. 

Maximum indicated horse-power which can be maintained 
during the accelerating period, 1200. 

Influence of ports and passages, negligible. 

The resistance of the vehicles to be calculated from 
Aspinail’s formula for a fifteen-coach train, namely, 


V5 ‘ 
= } pounds, 
73 


The total resistance of the engine and tender to be taken equal 
to 50 per cent. of the total vehicle resistance, that is to say, it is 
33 per cent. of the total resistance of the whole train. 

(a) Scales.—All the quantitites have to be represented in the 
diagram to scales which are related to one another in a definite 
way. The most convenient way to deal with the scale relations 
is to choose some unit of length on the paper, and express every 
quantity in terms of it thus :—1 unit of length on the paper = n 
units of the quantity to be represented. In what follows, for 
the sake of generality the unit of length on the paper will be 
referred to as the *‘ unit of length.” 

(b) The diagram.—Draw two axes at right angles. The part 
of the horizontal axis to the right of the origin is the velocity axis 
and the part to the left the distance axis. The part of the ver- 
tical axis above the origin is the force axis and the part below 
the time axis. The first step is to construct curves of resistance 


Mr. 


Total resistance = i 2. + 


and tractive force in order to obtain the value of the foree which 
particular speed the 


is available for accelerating the train. At 






ENERGY-FOOT 
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rating force f as a function of the speed. Thus the int; reept f 
on the ordinate a e represents the magnitude of the acce|orating 
force when the speed is that represented by 0 a. s 
(d) Limiting speed.—The point of intersection J of the i; 
force Curve 1 and the total resistance Curve 4 fixes the peed at 
which the accelerating force vanishes. This is the |imitin 
speed towards which the train zi 8 


active 


approaches. The train 
never actually reaches this limiting speed, but the time taken to 
reach any assigned speed within the limit as well as the distance 
travelled by the train during that time can easily be found, as 
will be seen below. Draw a vertical 11 through the point of 
intersection 7, This is an asymptote which the time-speed curye 
approaches but never reaches. In the diagram the |; titin 
speed for the conditions assumed is just over 60 miles pe: haar 
(e) The time-speed curve 7.—The fundamental dy: mical 


relation between the force f, the mass M upon which it acis, ang 
a the acceleration produced is 
, ly 
f=Ma=M—... ww. 
dt I) 
Separating the variables 
jiu Ses ee. a a ee 
J 
so that 
1 
t= M a, A eel (8) 
4 
s .o 


This equation could be integrated directly if M/f (which is the 
reciprocal of the acceleration) could be expressed as a cont 
function of v reducible to one of the standard forms. 

Whatever may be the form of the function it can always be 
integrated graphically by the following process. First ploi M j, 
To do this draw a series of ordinates ; scale off each value of j, 
and plot the quotient M//—qnickly found on a slide iule— 
vertically downwards from the speed axis along the corresjond. 
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Fig. i—DYNAMICAL DIAGRAM OF A TRAIN 


force available for acceleration is the difference hetween the trac- 
tive force corresponding to the horse-power developed in the 
cylinders and the whole tractive resistance including engine 
friction. 


(c) The accelerating force {.—Plot the two parts of the curve 


of total tractive force from the data of maximum tractive force | 
f R represents the | 


total resistance corresponding to the maximum indicated horse- | 


and indicated horse-power given above. If 


power given above when the speed is » feet per second, 
550 x 1.H.P. 


ap foot-tons per second ; 


Re = 
from which 
295 


¢ fr./see. 


AO» 
R = 550 x 120040), — (1) 
v x 2240 

Points on curve 1, Fig. 1, which is the curve of total tractive 
force, are plotted from this expression. The curve is continued 
upwards until the corresponding tractive force is 12 tons, the 
limit imposed by the load on the driving wheels. Draw a 
horizontal line, therefore, at 12 tons, rounding off the junction 
between it and the curve plotted from equation (1). Next plot 
Curve 2 to represent the tractive resistance of the vehicles. The 
ordinates are calculated from 


fomn . « « 








R, = 290 {2.5 4+ T | /o2s0tons. . . . (2) 

. \ 73 5 

Plot the total engine resistance upward from Curve 2 as a 
base from any formula suitable for the problem. In the present 
case it is taken equal to half the total vehicle resistance. The 
ordinate be is, therefore, equal to 4 ab. The ordinate ac 
represents the total train resistance on the level. From Curve 3 
as base, plot the constant resistance of the gradient. This is 
(115 + 290)/1000 = 0.4 ton approximately. 

Curve 4 represents the total train resistance due to the tractive 
resistance and the gradient combined. If the gradient is down 
instead of up, the ordinates corresponding to the gradient resist- 
ance must be plotted downwards from Curve 3, so’ that the 
curve of total resistance would then fall below Curve 3. The 


| ing ordinate. Curve 6 is obtained in this way. It is plotted 
the seale :—-1 unit of length lOunits (M//). The part of Curve 
5 from Oft. to 60ft, per second is plotted to the larger scale 
1 unit of length ! unit of (Mf). The mass M to be used in 


! . . . . . 
these calculations is that equivalent to the actual weight of the 


vertical intercept between Curves 1 and 4 represents the accele. | 


train increased by 12* per cent. to allow for the acceleration of {| ¢ 
revolving masses. This point is discussed in detail below. 

The total weight of the train is 405 tons. The mass M to he 
used in the calculations is, therefore, 


(405 + 48)g = 14. 


To integrate these curves graphically, imagine an ordinate to 
| start from the origin 0 and to move to the right. At any instant 
the axis, the curve, and the ordinate will enclose an area like tle 
area marked A on the diagram. This area suitably interpreted 
with regard to the scales represents the value of the integral in 
equation (3) between the limits v = 0 and the value of tle 
velocity at which the ordinate has temporarily stopped. The 
area, therefore, represents the time taken by the train to acquire 
the speed corresponding to the position at which the ordinate 
is temporarily’ stopped. 

Curve 5 is used as long as it falls within the limits of the 
diagram, after which the process is applied to Curve 6. With 
regard to the scale on which one unit of area represents seconis, 
one unit of length represents ten units of velocity ; one unit of 
length represents one unit of (M/g) on Curve 5; so that one 
unit of area represents 10 seconds. Similarly, on Curve 6, one 
unit of area represents 100 seconds. Set the times so found 
downwards along the ,roper ordinates, and points on the time- 
speed curve are found. Thus the area A represents 130 seconcs, 
and this is set down along the ordinate h h, thus determining the 
point h on Curve 7. The time scale may be chosen arbitrari!y. 
In the diagram it is taken so that one unit of length represen!» 
50 seconds. 

({) The time-distance Curve 8.—The velocity v is equal to the 
rate of change of displacement 2. That is 
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The velocity v as a function of the time has just been found, and | 
resented by Curve 7. Antegrate this curve graphically in 
the way just explained, noting that the area to be integrated 
lies between the curve and the axis of time. The shaded area | 
<ed B represents the value of the integral bet ween the limits 
0 and t = 50, and it therefore represents the distance 
This area is set out along the horizontal 


from which 


is rep 


mar! 


t = 
travelled in 50 seconds. 


39 M.P.H. 


k—— —Sminutes to next kick 


Time § mins. 10-35 am. 


accidental variations. Another point to notice is the slowness 
with which the speed increases in the neighbourhood of the 
limiting speed. For instance, in the diagram half the limiting 
speed—namely, 30 miles per hour—is attained in 65 seconds, 
but it takes about 330 seconds to reach 55 miles per hour. The 
diagram brings out the necessity for engines with large powers 
of acceleration, even for express services, so that the time re- 
quired to attain the running speed may be reduced to a minimum. 

The same point is illustrated by Curve 11, which shows the 
velocity plotted on a distance base. The speed rapidly increases 
whilst the train is passing over the first mile, but then the curve 
gets flatter and flatter and the increase of speed per mile gets 
rapidly smaller and smaller. A spéed of 55 miles per hour is 
acquired whilst passing over a distance of about_3} miles, but 


se — — et a as 


It will be seen that there are seven 
lines on the diagram above the datum line. Reckoning from the 
datum line, the first line shows the draw-bar pull. The second 
line is traced by a pen normally at rest, but an observer in the 
car can produce a kick of the pen by pressing an electric button. 
In this way the location of the mile-posts may be recorded, or 
the position of a station or signal-box. Kicks of the pen tracing 
the third line are produced at the time an indicator diagram is 
taken by a member of the indicator staff on the engine. The 
diagram shows the kick corresponding to the taking of No. 2 
indicator card. The fourth line records particulars of the work- 
ing of the engine. An observer on the foot-plate notes any change 
in the conditions of working, and at the same time produces a 
kick of the pen tracing the line, and in order to identify the note 


car along a measured mile. 
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Fig. 2—DYNAMOMETER RECORD OF THE CORNISH RIVIERA EXPRESS 


through the point corresponding to ¢ 50, thus obtaining the 


point von the time-distance curve. 
Regarding scales, 
1 unit of length = 10ft. per second. 
1 unit of length 50 seconds. 
Therefore, 1 unit of area = 500ft. This is plotted to the arbi- 
trary scale of distance :—1 unit of length 4000ft. By the 
aid of these two curves, the time required for the train to acquire 
the speed v and the distance travelled during the time can be 
read off. For example, the train acquires a speed of 77ft. per 
second (52 miles per hour) in about 275 seconds, and travels over 
the distance 15,200ft. (2.9 miles) during the period. 
(g) The kinetic-energy-distance Curve 10.—The work done by 
the accelerating force, namely, 


7) 
w= [fae ay a ee ee 
“0 
is equal to the energy stored in the train during its motion through 
the distance 2, feet. To find points on this curve, replot the 
accelerating force on the distance axis. To find the point on 
the distance axis corresponding to a particular value of the 
accelerating force f, continue the direction of the force until it 
cuts the time-speed curve inj; through 7 draw a horizontal to 
cut the time-distance curve in k; draw a vertical through k, 
and set out the magnitude of f from the point p at which it cuts 
the distance axis. The force-distance Curve 9 is drawn through 
points like g found in this way. Integrate this curve graphically, 
thus obtaining Curve 10. The shaded area marked C represents 
the value of the integral in equation (7) between the limits 
x = Oand « = 15,200ft., and, therefore, represents the kinetic 
energy added to the train during the interval. It is represented 
by the ordinate p m. 
Regarding scales, 
1 unit of length = 1 ton. 
1 unit of length = 4000ft. 
Therefore, 1 unit of area = 4000 foot-tons. It is plotted to the 
arbitrary scale :—1 unit of length = 5000 foot-tons. 

(h) The speed-distance Curve 11.—This curve is obtained by 
projecting points on the time-speed Curve 7 horizontally to the 
time-distance Curve 8, thus fixing positions on the distance axis 
at which corresponding values of the speed are to be set up. 
Thus p m is the speed corresponding to the distance 15,200ft. 
The circumstances of the train’s motion are thus completely 
known from this group of curves, which together form the 
characteristic dynamical diagram for the motion of the train. 

(i) Checks.—Checks should always be applied to test the 
accuracy of the work and the correctness of the chain of scales 
used in the construction of the curves. There are two checks 
which may be easily applied. The first check is to calculate the 
energy stored in two different ways. It may be calculated from 
the expression M v2/2. It is also given by the ordinates of 
Curve 10. Hence, fixing upon a particular value of the distance, 
measure off the speed and calculate the corresponding quantity ” 
of kinetic energy. This should agree with the quantity scaled off 
Curve 10. The velocity corresponding to point a on Curve 10 
is 80ft. per second. Therefore, M v2/2 = 44,800 foot-tons. 
From the curve it scales 44,700. Similarly at point b the 
velocity is 87ft. per second and Mv2/2 = 52,900 foot-tons. 
From the curve it seales 52,700. The scales involved in plotting 
the kinetic-energy curve are the force and distance scales. Those 
used in plotting the speed-distance curve are the W/g scale, the 
time-scale, and the distance-scale. Hence the agreement shows 
that no error has been made in the deduction of the scales. The 
second check may be supplied through the theorem that the 
subnormal corresponding to any point on a speed-distance 
curve represents the acceleration. Thus, since 


the acceleration = @” = @¥¢7 _ , 4¥ ; 
dt dxdt dx 


this latter expression giving the subnormal to a curve of velocity 
onan base. In the diagram s p is the subnormal to the velocity 
curve at the point n, and it therefore represents the acceleration 
at the point, and, therefore, the force f when M is known. The 
dimensions of acceleration in terms of the velocity are v2/l. 

1 unit of length = 10ft. per second. 

1 unit of length = 4000ft. 
Hence, 1 unit of length of the subnormal represents 10/4000 
units of acceleration = 1/40ft. per second per second, and since 
the mass is 14, 14/40 = 0.35 ton. The subnormal s p measures 
2.8 units, and, therefore, represents a force of 0.98 ton. Scaling 
oft the corresponding force, it is found to be 0.97 ton, an agree- 
mont as near as can be expected. 


(4) GeneRAL FEATURES OF THE DIAGRAM. 


_ The diagram brings out clearly how difficult it is to fix the 
limiting speed of a particular train. There would be no difficulty 
1 the engine resistance and the vehicle resistance were known 
accurately, and if, in addition, the indicated horse-power 
developed in the cylinders of the locomotive could be predicted 
with accuracy, But these quantities are all difficult to determine, 
®ven with approximate accuracy, and each is subject to large 





the increase is very slow afterwards. The group of Curves 7, 
8, 9, 10, 11 are all related to one another, so that, given any one 
of them, all the others may be deduced from it. In the case 
considered above the curves were derived from the accelerating 
force f exerted in the engine cylinders. If any one of the curves 
were given, this accelerating force could be derived from it. 
Curve 7 was derived by a process of graphical integration from 
Curve 6; and Curve 8 was obtained by graphical integration 
from Curve 7. Similarly, Curve 10 was obtained by graphical 
integration from Curve 9. To derive the curves in the reverse 
order, namely, 9 from 10 or 7 from 8, or the f curve from 7, the 
process of graphic integration must be replaced by a process of | 
differentiation. As a graphical process differentiation is not so | 
satisfactory as integration. But by the application of a mixed | 









































in his book with the kick on the record, he signals one kick, two 
kicks, up to four kicks. Thus it will be seen that when the note 
was made that the boiler pressure was 205 lb. per square inch, 
and that the regulator was three-quarters open with a cut-off 
of 19 per cent., the time of taking the note is indicated on the 
record by three kicks. The next signal from the engine is indi- 
cated by one kick. The fifth line is an indication that the inte- 
grating mechanism is at work. The integrating mechanism 
is a roller and dise integrator, and shows the amount of work 
done from the start up to any point of the run. The sixth line 
is traced by a pen connected with a clock in such a way that the 
pen kicks at intervals of five minutes. The seventh line is also 
traced by a pen connected with the clock, but the pen kicks at 
intervals of two seconds. Since the paper moves under the pen 
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Fig. 3-DYNAMICAL DIAGRAM OF 


analytical and graphical process results of great practical value 
may be obtained. These processes have a practical importance 
in connection with the reduction of results obtained with a 
dynamometer car. 


(5) DyNAMOMETER CAR RECORD OF THE RIVIERA EXPRESS 
FROM PADDINGTON. 


By the kindness of Mr. George J. Churchward, member of 
Council, the author is able to illustrate the application of the 
method to the record of the 10.30 a.m. Riviera express from 
Paddington, taken on November 30th, 1908. On this date the | 
weight of the vehicles amounted to 289 tons when the train left 
Paddington. The engine, “‘ Dog Star,” a four-cylinder simple, 
type 4-6-0, weighed, together with the tender, 115 tons. A 
portion. of the dynamometer record is shown in Fig. 2._ The 
paper is drawn under the recording pens at the rate of lft. of 
paper per mile run of the train. A wheel on the dynamometer 
coach is provided to operate the winding mechanism, and this 
wheel was accurately turned, and was calibrated by running the | 





THE CORNISH RIVIERA EXPRESS 


at the rate of 1ft. per mile, the speed of the train is easily deduced 
from this line. The record for the complete run of the train is 
about 300ft. long. The portion shown corresponds to about 
lft. of the record or one mile of the run. The complete record 
indicates a gradual and continuous increase of the speed from 
Paddington until it reached 70 miles per hour. The train then 
ran steadily at this speed until required to slow down for a junc- 
tion. The diagram—Fig. 3—relates to the acceleration period 
only. 


(6) Tuk REDUCTION OF THE DaTA FROM A DYNAMOMETER 
Car REcorD TO THE CURVES OF THE DIAGRAM. 


The time-distance Curve A in Fig. 3 has been plotted from the 
data of the complete record, of which Fig. 2isa part. This curve 
can be plotted with accuracy since corresponding values of the 
time and distance are deduced easily from the record with negli- 
gibly small error. The velocity-time Curve B may be derived 
from this curve by a process of graphical differentiation. Thus, 
since v = d x/d t, and since this ratio also represents the slope 
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of the curve, the velocity corresponding to the point P, say, may 
be found by drawing the tangent to the curve at P and then 
computing its slope. At P 
. oN >) 5 
= as —_ : 3 = oa = 72ft. per second. 

This velocity is set out at N U, and a point U on the velocity- 
time Curve B is thereby obtained. This method is not suscep- 
tible of much accuracy, since large errors in the magnitude of 
dxdt are produced by small errors in the inclination of the 
tangent, and it is almost impossible to draw a tangent to a point 
on a curve without error in the inclination, and in the region of 
the origin with the type of curve involved in the problems under 
consideration the errors become so large that the method is 
almost valueless. 

A better way of deriving B from A is to take a series of hori- 
zontals at a distance apart corresponding to some suitable time- 
interval, and then compute the ratio of corresponding steps of 
distance d x and time dt. The ratio found will be the average 
value of the velocity during the time-interval corresponding to 
the distance step dx. Thus, referring to Fig. 3, the distance 
step dx during the time interval dt from 200 to 220 seconds is 
920ft. The average velocity during the interval is then 

dx 920 
dt 20 

This is set out at V V, the horizontal passing through the point 
corresponding to 210 seconds. V isthen a point on the velocity- 
time curve. The corresponding steps at a particular point of 
time can, however, be more accurately computed from the 
dynamometer record itself, unless the time-distance curve is 
set out to a large scale. The dots on the velocity-time curve 
were fixed by calculation from the data on the record. Observa- 
tions were not taken before the speed reached about 40ft. per 
second. ‘he first part of the time-distance curve, and, con- 
sequently, the time-velocity curve, are therefore not known 
from observation. The part of the velocity-time curve between 
the origin and 40ft. per second can, however, be drawn in with 
fair accuracy by the following method :—Two things are known 
about this part of the curve. First, its direction at A; and, 
secondly, that at the end of 172 seconds the train has actually 
travelled 4224ft., so that the area O A Z represents the distance, 
4224it. The records show that there was no stop, so that the 
motion, and therefore the curve, are continuous. Hence, draw 
a trial curve passing through the origin and passing smoothly 
into the established part of the curve ending at A. Then 
measure the area OA Z. If it is found to be 4224, the first 
trial has been successful. If there is error, the shape of the 
curve must be altered to increase or reduce the area. 

Since the acceleration is given by d vd t, its value, correspond- 
ing to a point of the velocity time curve B, can be found by 
either of the methods just explained, preference being given 
to the second method. By way of example calculate the accele- 
ration at the point V. During the time interval, from 200 to 
220 seconds, the velocity changes 3ft. per second. Hence 
acceleration = 3 20ft. per second per second. This applies 
equally to the vehicles and the engine.‘ The pull on the draw-bar 
at this instant producing the acceleration is found by multi- 
plying this by the mass of the vehicles. Allowing for revolving 
masses, the mass is 10 W,g units, so that the corresponding 
draw-bar pull is 1.5 ton. This foree is represented by a b in 
the diagram, and 5b fixes a point on Curve C which is sketched in 
to show the draw-bar pull required to overcome the resistance 
to acceleration during the whole of the period from the start 
to the region of uniform speed. The uniform speed attained is, 
from the records, 70 miles per hour. At this point, therefore, 
the accelerating force vanishes. The observed magnitudes of 
the draw-bar pull at a series of speeds are given in Table I., and 
Curve D is plotted from these data. The part of the curve which 
is dotted was fitted in, allowing 17 lb. per ton at the start, and 
then joining it on to the established curve at 40ft. per second. 

The vertical distance between the Curves C and D correspond- 
ing to a particular speed represents the total resistance of the 
vehicles at that speed. Thus, at a speed of 65ft. per second the 
total resistance is about 1.5 ton, corresponding to 11.6 lb. per 
ton. At this speed the resistance to acceleration is about 1 ton. 
The draw-bar pull recorded is 2.5 tons. Using Curve D as a 
base,’ plot Curve E to represent the resistance to acceleration of 
the engine. The mass of the engine, allowing for revolving parts, 
is approximately 4 W/g units. Thus any ordinate as cd is 4/10 
of the corresponding ordinate a b. 

If data were available for plotting the Curve F, which repre- 
sents the tractive force corresponding to the indicated horse- 
power, the vertical distance between Curves E and F at a par- 
ticular speed would represent the engine resistance at that 
speed. Two values of the tractive force equivalent to the 
indicated horse-power are plotted at the speeds at which the 
diagrams were taken, namely, at 65ft. per second and at 80ft. 
per second calculated from 
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= = 46ft per second. 


v is here in feet per second. 

In the one case where the indicated horse-power was 970, 
R is 3.65 tons, and in the second case where the indicated horse- 
power is 1046, R is 3.2 tons. The engine resistance at 65ft. per 
second reduces to 15.6 Ib. per ton. The total engine resistance 
at this point is roughly about half the total resistance of the 
vehicles. The Curve F is sketched in on the assumption that 
this ratio is approximately true at all speeds. It will be under- 
stood that the dotted parts of the Curves A, B, C, D, E, and F 
are conjectural, but that the dotted part of B is so far correct 
that the corresponding area does represent the distance travelled 
by the train in the time 172 seconds, as it ought to do, and that 
its direction at A is correct. A Curve G of tractive force corre- 
sponding to the constant horse-power 970 is drawn on the dia- 
gram, and is continued to meet the maximum tractive pull 
which the engine can exert, namely, 11.85 tons. Comparing 
Curve G with Curve F, it will be seen that, although the dotted 
part of F is conjectural, yet it is sufficiently correct to show that 
the engine had a large reserve, and, if necessary, could have 
accelerated the train at a greater rate, or could have equally 
accelerated a heavier train at the same rate. 

The advantage gained by reducing the dynamometer car 
records in this way is that accidental errors are smoothed out, 
and that a comprehensive view is obtained of the working of the 
engine, and, moreover, the vehicle resistance can be deduced with 
greater accuracy from the curves than from isolated calculations. 
If, also, it were possible to get reliable values of the indicated 
horse-power at a series of speeds, the engine resistance could be 
deduced as well. The resistance of the vehicles and of the engine 
are seen to be low at the high speeds, and the author considers 
that the performance of the locomotive is remarkable. To 
exert a draw-bar pull of 1} tons at 70 miles per hour—see Table I. 
-——corresponding to 730 horse-power at the draw-bar, is an 
achievement in locomotive design which it would be difficult to 
surpass within the limits of the British loading gauge. 

(To be continued.) 








ELECTRICALLY OPERATED VALVES. 

WE recently mentioned that a paper had been read 
before the American Institute of Electrical Engineers on 
‘“* Motor and Control Equipment of Electrically-operated 
Valves,” by H. M. Gassman. This is a subject upon which 


little, if anything, has been written, and it is, therefore, 


large valves, to adopt electrical control because they can- 
not be rapidly opened and closed by hand. Moreover, 
valves of this description are frequently situated in out-of- 
the-way places, when remote control becomes desirable. 
It is clear that, as the design of valves varies considerably, 
the author has been unable to do more than consider pro- 
blems met with in general, and no attempt has been made 
to deal with those cases that present unusual difficulties. 

It is first of all pointed out that the power required 
reaches a maximum when starting to lift a valve off 
itsseat. After the gate of a sluice has once been opened, 
say, one-fourth of its full amount, comparatively little 
torque is needed to complete the operation. The propor- 
tion of starting torque to running torque varies with the 
construction of the valve, the amount of corrosion, and 
the condition of the valve seat. When closing hydraulic 
valves under pressure the starting and running torques are 
comparatively small until the valve is about three-quarter’s 
closed. 

From this point onwards, Mr. Gassman states, the pres- 
sure on the gate increases approximately as the square of 
the decrease in area of the opening, consequently the 


not reach the value of the starting torque required to open 
the valve under the same pressure conditions. 
come the sticking of the valve, the drive is sometimes 
provided with a “ lost motion ” device, and this provides 
a jerk so as to start the valve moving on its seat. The 
author goes on to explain that unless some provision is 
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made for limiting the torque of the motor, or for controlling 
the circuit when closing the valve, there is a possibility 
of injuring the mechanism of the valve. 
it is maintained 
this trouble. It is also stated that the motor drive 
is usually designed so that the valve can be opened 
or closed in from two to five minutes. A hand-operated 
mechanism is fitted by which the valve can be closed in 
from fifteen to forty-five minutes, according to circum- 
stances. The author recommends the use of a mechanical 
or electrical indicator to show the position of the gate, 
for in the absence of this or other arrangement there is 
a risk of breaking the valve spindle. 

When compactness is a consideration, the motor is 
rigidly attached directly to or on an extension of the valve 
casing. The motor and driving gear, it is pointed out, 
should be so arranged that there is room for the valve to 
be operated by hand if necessary. An enclosed motor is 
recommended. 

Special attention is also directed to the necessity of 
protecting terminals and wiring against water and mechani- 
cal injury, which might occur whilst repairs were being made 
to the valve. As regards the size of motor needed, it is 
pointed out that it is unwise to use a machine whose 
capacity exceeds the power required for operating the 
valve, for under such conditions there is greater risk of 
damage being done to the valve. The correct size of 
motor will naturally vary with the duty and the general 
conditions under which the valve operates. A low-pressure 
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Fig. 2—SYSTEM OF CONTROL WITH CONTACTORS 


steam valve, it is stated, may operate satisfactorily with 
a two horse-power motor, whereas the same size hydraulic 
valve under a pressure of 100 lb. may require a ten horse- 
power machine. Where there is any choice of system, the 
author advocates the use of continuous current in order 
to secure the advantages of a series-wound motor, which 
gives high starting torque and increased speed with a 
reduction in the load. When only alternating current is 
available the author recommends the use of a squirrel-cage 
induction motor because of its simplicity. This, of course, 
is on the assumption that two or three-phase current is 
available. The motor should be designed with a high- 
resistance rotor to increase the starting torque. For the 
same duty the alternating-current motor should be from 
20 to 40 per cent. larger than the direct-current motor. It 
is clear that for work of this description the question of 
efficiency is of no importance, whereas reliability is the 
main thing that demands consideration. 

Mr. Gassman makes some interesting remarks concern- 
ing remote control. The ideal arrangement, he maintains, 
is that which permits of automatic starting or stopping 
the motor by simply closing a switch or turning the handle 
of a controller, and an arrangement which renders it 
impossible to turn the valve spindle in the wrong direction 
and so-wreck some part of the valveor mechanism. It is 
recommended that when continuous-current motors are 
employed, whose capacities do not permit of them being 
directly connected across the mains without resistances, 
the latter should be designed so that the motor gives the 
maximum torque required to open the valve, and this 
resistance should be permanently connected in circuit. 
As the armature of the motor increases its speed, by reason 
of the decrease in load, sufficient resistance should be 
connected in series with the motor to prevent excessive 





possible that a short account of the author’s recommenda- 


speed at light load, to slow down the motor as the torque 


torque at closing in such cases increases rapidly, but does | 
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: ' p ; 
tions may prove of interest to our readers. Mr. Gassman, | increases near the closing point, and to limit the torque 
first of all, points out that it is desirable, in the case of | in the event of the valve reaching its seat before the motor 


| is disconnected from the circuits. 

The author then considers schemes for obtaining thege 
results with a two-point reversing drum controller or 
with pilot switch control in combination with shunt and 
series-wound contactors. In either case limit swiicheg 


|should be provided for breaking the cireuit when the 


valve arrives at each end of its travel. The limit sy iteh, 
which operates when the valve is being closed, should cut 


| off the current at a point which will enable the valve to 
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A slip gear, | 
cannot be employed for eliminating | 





be brought down on its seat by the energy stored in the 
moving parts of the motor and gear. A scheme of con- 
nections for a series motor is shown in Fig. 1. Here a 
drum controller is employed in conjunction with limit 
switches carrying the main motor current. Fig. 2 shows 
a scheme where the pilot switch and limit switches ave in 
series with the windings of contactors. The “ lock- 
out” relay is inoperative until the motor current drops 
to a desired value, when it opens the shunt circuit 
of the contactor used for short-circuiting the running 
resistance when starting. This resistance remains in 
circuit as long as there is load on the motor. The same 
scheme can be adopted with alternating-current motors, 
When induction motors are used there is no appreciible 
variation in speed with change in load, but the resistance 
in the stator circuit has the effect of limiting the torque 
when the valve is being closed. If desired the limit 
switches can be designed to handle the motor current 
instead of the contactor exciting current. In control 
schemes for small motors the limit switch is sometiries 
omitted, and the motor allowed to increase its torque 
until an overload circuit-breaker interrupts the circuit. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


PuysicaL Society or Lonpon.—The Imperial College of 


Science, Imperial Institute-road, South Kensington, S.W. 
‘On a Method of Measuring the Thomson Effect,” by Mr. 


R. Nettleton; ‘*An Improved Joule Radiometer and its 
Applications,” by Mr. F. W. oodles ; °° Note on the Attainment 
of a Steady State when Heat Diffuses along a Moving Cylinder,” 
by Miss A. Somers; ‘* The--Thermomagnetic Study of Steel,” 
by Dr. 8S. W. J. Smith. 8 p.m. Editing Committee Meeting 
at 7 p.m. Council Meeting at 7.30 p.m. 


MONDAY, NOVEMBER 

Tue INsTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ 
AssocraTion.—Storey’s Gate, St. James’s Park, Westminster, 
S.W. ‘Standard and Racing Motor Engines,” by Mr. G. L. 
Temple. 8 p.m. 

CLEVELAND INSTITUTION OF ENGINEERS.—In the Hall of the 
Cleveland Literary and Philosophical Society, Corporation- 
road, Middlesbrough  President’s address. Paper: “* When 
Steel Freezes,’ by Dr. Stead. 7.30 p.m. 

Tue Roya Scorrisn Soctety oF Arts.—Annual general 
meeting in the Hall, No. 117, George-street, Edinburgh. The 
vice-president will deliver the opening address. The secretary 
will read the report of the prize committee. 8 p.m. 


TUESDAY, NOVEMBER 12ru. 


Tue Roya Sanitary Instirvte.—90, Buckingham Palace- 
road, S.W. Discussion on ‘‘ The Report of the Departmental 
Committee on Intercepting Traps and House Drains,” by Mr. 
H. Percy Boulnois. 8 p.m. 

Tue InstiruTion or Civit ENGINEERS.—At the Institution 
of Mechanical Engineers, Storey’s-gate, S.W. “The Con- 
struction of the New Dock at Methil,”’ by Mr. Benjamin 
Hall Blyth, jun.; ‘ Alterations and Improvements of the Port 
Talbot Docks and Railway during the Last Decade,” by Mr. 
William Cleaver. 8 p.m. 


WEDNESDAY, NOVEMBER 


Tue InstITUTION OF AUTOMOBILE ENGINEERS.—At the Royal 
College of Science, South Kensington, S.W. * Test of a Daimler 
Sleeve Valve Engine,’ by Professor W. Watson, F.R.S., and 
Messrs. H. Schofield and J. Wilson. 8 p.m. 

THE JuNIoR INSTITUTION OF ENGINEERS.—At the Institution 
of Electrical Engineers, Victoria Embankment, W.C. Annual 
General Meeting of the Institution, followed by the Annual 
General Meeting of the Benevolent Fund Contributors. 7 p.m. 
At 8 p.m., a paper on “ The Application of CO, to Refrigera- 
tion,” by Mr. A. H. Tyler. 


THURSDAY, NOVEMBER 14ru. 


Tue Concrete InstiruTe.—Denison House, 296, Vauxhall 
Bridge-road, Victoria, S.W. Presidential Address by Mr. I. P. 


livH. 


137H. 


Wells. 7.30 p.m. 

THe Institution oF ELectricaL ENGINEERS.- Victoria 
Embankment, London, W.C. Address by the president, Mr. 
W. Duddell, F.R.S. Presentation of premiums. 8 p.m. 

SATURDAY, NOVEMBER 6TH. 
Tue Junior INSTITUTION OF ENGINEERS.—Visit to H.M. 


new Stationery-office and H.M. Office of Works stores at 3 p.m. 


WEDNESDAY, NOVEMBER 27 ru. 


ENGINEERS.—A_ joint 


Tue INstiITuTION OF MUNICIPAL 3 I 
Southern and South-Eastern District meeting in the Council 
Chamber, No. 4, Southampton-row, London, W.C. Paper: 


“The Effect of Recent Decisions upon the Arbitration Clause. 
by Mr. W. Valentine Ball, M.A. 8 p.m. 
SATURDAY, DECEMBER 7rtu. 


Tue INSTITUTION OF MUNICIPAL ENGINEERS.— North-Western 
District Meeting at Manchester. Particulars later. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Strong Undertone: Engineers very Busy. 

New business was not forthcoming to any great extent 
on ’Change this week, but there was a strong undertone. All 
the works are very busy, and seem likely to remain so for a 
considerable time. The orders on hand are both on home and 
foreign account, and early execution is in most cases pressed for. 
The engineering trades are affording much of the work in hand, 
since those trades are actively engaged and are requiring con- 
tinuous and full supplies of iron and steel. All industrie- 
associated with shipping and railway interests are busy, whilst 
trades ministering to the necessities of road transit are also 
actively occupied. Builders of motor vehicles, both com- 
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al, who have some excellent orders in hand, can 
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— way well ahead, and in several cas 
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‘erable works’ extensions. The strides made by this 
consi’ er in recent years in the Midlands have been long and 
ee L th in Birmingham itself and in several of the surround- 
oP tows, including Coventry and Wolverhampton. The 





Lat ae slace is fast becoming a very important centre for 
last Logs sda production. Mechanical engineers in the Midlands 
sat eal are better engaged than for several years past, the 
‘ents in the way of lathes, drilling machines, stamping 
ind other forms of works’ equipment being considerable. 
of shafting, pulleys and other power transmission 

are also well occupied. Prime movers of all kinds 
isk demand, alike steam, oil and gas, whilst electrical 

are also better off for work than for a long time 

ejously. Colliery plant of various kinds is in good call, and 
aa pumping machinery, some of the hydraulic engineers 
iy eoured recently large contracts in connection with water 
supply undertakings. Railway rolling stock companies and 
makers of springs and axles and of railway fastenings and coup- 
lings are well engaged. The cable and anchor makers of the 
district are full of work. 


Advance in Nail Rods. 
here is a better inquiry for rods, strips and hoops than 
years past, and the nail rod makers who have not 
ntly shared to any appreciable extent in the general 
have now come into line with makers of other 
, and their position has so much improved that 
they have felt themselves justified in raising prices, An advance 
has therefore been declared of 5s. per ton, making the price of 
slit nail rods, per ton of 2240 Ib., at works, £9 5s.; best quality 
10s, per ton extra (£9 15s. and best best, 20s. per ton extra 
(£10 5s.). ‘Lube strip is in strong demand. The Indian and 
Egyptian inquiry for hoops is improving. 
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Bars and Sheets. 

Marked bars are quoted firmly at £9 10s., with Earl 
Dudley’s brand £10 2s. 6d. Some large orders are in hand. 
The slight ease recently noticed in unmarked bars continues, 
makers quoting £8 5s. to £8 7s. 6d. Descriptions suitable for 
nut and nolt making are offered at £8. Large outputs are being 
made of plain black sheets, ‘which are quoted ;—Singles, 
£8 7s. 6d.; doubles, £8 15s., and trebles, £9 2s. 6d. Some of 
the galvanised sheet firms have as much work as they can execute 
up to the nd of March, but others are hardly so well placed as 
this. The general quotation for 24 w.g. continues £13 to £13 5s. 

Great Steel Trade Pressure. 

There is more pressure in the steel trade than has been 
known for many years past, chiefly in constructional material, 
though also to a less extent in semi-finished steel. A further 
advance in prices at an early date would not occasion any 
surprise. Meanwhile this afternoon’s market quotations were : 
Bessemer sheet bars, £6 2s. 6d.; Siemens, £6 5s.; joists, £7 5s.; 
and angles, £7 15s. to £7 17s. 6d. 

Large Pig Iron Outputs. 

There was scarcely so urgent a demand for pig iron as 
recently, but consumers have in many cases satisfied their 
requirements for the present, and as pig iron producers are very 
well placed for work, and have to pay high rates for fuel, they 
did not ease their terms to any appreciable extent. South 
Staffordshire common forge pig iron was quoted 60s. 6d.; part- 
mine, 65s. best all-mine forge, 90s, to 95s.; foundry, 
95s.; cold blast, 125s. Large outputs are being made of all 
these descriptions and also of Northamptonshire sorts, which 
are quoted 64s. fd. to 65s. 6d., and of Derbyshire descriptions, 
for which last 66s. to 67s. was generally required. North 
Staffordshire forge was quoted 67s. to 68s. for ordinary, up to 
80s. or 82s. 6d. for best. There is said to be a reasonable pro- 
bability of the Capponfield blast furnaces, Bilston, South 
Staffordshire, being re-started at an early date. Messrs. 
Bradley stopped them at the time of the late strike in the coal 
trade. Since then a number of improvements have been carried 
out in order to increase the output. 


to 66s.; 





NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 





MANCHESTER, Thursday. 
An Improved Feeling. 

Tue &ttendance on the Iron Exchange was rather 
above the average, and in most departments there was an im- 
proved tone to note. There was a much stronger feeling to 
note in pig iron, and buyers show more inclination to operate, 
but great difficulty is being experienced in effecting deliveries. 
Finished iron very steady, and steel and steel products are very 
firm, with prices showing an upward tendency, although there 
Is no official change in quotations so far. Copper rules on the 
quiet side, but tough ingot and best selected were rather dearer. 
Sheet lead weaker,and English tin ingots also showed a reduction. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 73s. to 73s. 6d.; 
Staffordshire, 71s. 6d. to 72s. 6d.; Derbyshire, 72s. 6d.; North- 
amptonshire, 72s. to 72s. 6d.; Middlesbrough, open brands, 
76s. 4d. Scotch: Gartsherrie, 82s.; Glengarnock, 80s. (official, 
80s. 6d.) ; Eglinton, 79s. 6d. to 80s.; Summerlee, 80s., delivered 
Manchester. West Coast hematite, 83s. f.0.t. Delivered Heys- 
ham : Gartsherrie, 80s.; Glengarnock, 78s. (official, 78s. 6d.) ; 
Eglinton, 77s. 6d. to 78s.; Summerlee, 78s. Delivered Preston : 
Gartsherrie, 8ls.; Glengarnock, 79s. (official, 79s. 6d.) ; Eglinton, 
78s. 6d. to 79s.; Summerlee, 79s. Finished iron: Bars, £8 10s.; 
hoops, £8 12s. 6d.; sheets, £9 5s. Steel: Bars, £8 7s. 6d. to 
£8 J0s.; Lancashire hoops, £8 12s. 6d.; Staffordshire ditto, 
£8 7s. 6d. to £8 12s. 6d.; sheets, £9 to £9 5s.; boiler-plates, £9 5s. 
to £9 10s.; plates for tank, girder, and bridge work, £8 7s. 6d. 
to £8 12s. 6d.; English billets, £6 10s. to £6 12s. 6d.; foreign 
ditto, £5 15s. to £5 17s. 6d.; cold-drawn steel, £10 5s. to £10 15s. 
( Opper : Sheets, £91 per ton ; small lots, 11d. per pound ; tough 
ingot, £82 to £82 10s.; best selected, £82 10s. to £83 per ton ; 
Copper tubes, 11}d.; brass tubes, 9}d.; brazed brass tubes, 
i brass wire, 83d.; brass turning rods, 8d. to 84d.; rolled 
ore 8id.; yellow metal, 7,%d. to 73d. per pound. Sheet 
ead, £23 to £23 10s. per ton. English tin ingots, £231 10s. to 
£232 per ton. 





The Lancashire Coal Trade. 

. There is a quiet feeling in most directions, especially 
house coal, which favours buyers. Slack and engine fuel 
reed little change, the Balkan trouble causing merchants to 
tole’ off. The shipping trade is steady. Quotations: Best 
gp: shire house coal, 16s. 10d. to 17s. 10d.; good medium, 
5s. 4d. to 163. 4d.; domestic fuel, 12s. 7d. to 14s. 7d.; screened 


coal, 10s. 9d. to 11s. 6d.: burgy, 9s. 9d. to 1ls.; slacks, 8s. 6d. 
to 10s. 6d, 


Manchester Association of Engineers. 

aie ‘To-morrow (Saturday) a paper will be read before the 

7 ponent elle. above society on “ Air Compressors, by Mr. 

Pane a — of Glasgow. he President s (Mr. Charles Day) 

Friday pre will be held in the Whitworth Institute on 
Y, the 29th inst. 


The Municipal School of Technology. 


some time. 


for research work in connection with 
engines. 


in this respect. 


Gas v. Electricity for Street Lighting. 
The reports of the two experts, Messrs. H. T. Harrison 


merits of the rival systems of street illumination in Manchester, 
are in agreement concerning the advantages of electricity from 
the points of view of candle-power and cost. Mr. Abady, 
however, says that gas lighting is superior to the rival system 
of are lighting as regards * diffusion ’’ and ‘ visual brightness.” 


Barrow-tn-Furness, Thursday 
Hematites. 
There is more activity to note in the hematite pig iron 
trade. To meet the many requirements of users of iron an 
additional furnace has been put into operation at the Lowther 
Works in Cumberland. ‘The output of iron is now large, and the 
whole of the make is going into prompt use. The immediate 
district is accounting for a good proportion of the output, for 
both Barrow and Workington steel makers want big and regular 
supplies of metal to keep their mills going. There is still only 
a small disposition on the part of some buyers to place orders, 
but makers are firm in their old quotation of 85s. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer iron. For special 
qualities there is a steady call and a much higher rate is quoted. 
In the warrant market after values had declined a trifle the price 
has again risen, and sellers are now quoting 82s. per ton net 
cash, with buyers offering 6d. per ton less. 


Iron Ore. 


There is a full demand for iron not only on local but on 
general home account as well, and with the increased output of iron 
smelters’ requirements are bigger than ever. There is still 
further activity in the Furness ore trade, the output having been 
increased by the Barrow Steel Company on its Park property. 
On the matter of Furness ore supplies Mr. A. J. While, speaking 
at the banquet of the Mayor of Barrow, said that last year there 
had been 175,000 tons of foreign ore taken into Barrow. There 
was no reason, however, why the whole of that ore should not 
have been mined in the district. Mr. While’s company, the 
Barrow Steel Company, is paying increased attenton to new ore 
deposits. The current value of average qualities of native ore 
is 18s. 6d. per ton, and the best ores are quoted up to 26s. per 
ton net at mines. Spanish ores are quoted at 23s. per ton 
delivered. Last week a large tonnage of this ore was landed at 
Barrow. 


Steel. 
There is nothing new to report in connection with the 
steel trade. The activity is marked both at Barrow and at 
the Steel Combine’s works at Moss Bay near Workington. 
Rails are being turned out in good tonnages from both these 
centres and at Barrow there is in addition a briskness in the ship 
plate mills, which are well-off for orders and are rolling plates 
for local and home shipbuilders generally. Other departments 
are busy at Barrow, including the hoop and wire works, the steel 
billet departments, &c. The general demand for steel is active. 
Heavy rails are at £6 17s. 6d. to £7 per ton, with light sections 
at £7 12s. 6d. to £7 15s. per ton. Ship plates are firm at £8 5s., 
with boiler plates at £8 15s. to £9 per ton. Hoops are quoted 
at £8 10s., steel billets at £6 10s., and tin bars at £6 7s. 6d. per 
ton. 


Shipbuilding and Engineering. 

These trades are fully employed in every department 
and will remain so for some time to come. On Friday last 
Mr. G. H. Banister, the newly appointed local director of the 
Vickers’ works at Barrow, was entertained to dinner at the 
Victoria Park Hotel. 


Fuel. 

There is an increased demand for coal, and good steam 
sorts are at 14s. to 18s. 6d. per ton delivered. Coke is in bigger 
demand at 30s. 6d. per ton delivered for East Coast sorts, and 
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Welsh coke runs at 27s. 6d. per ton delivered. 





THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


American Tariffs. 

THE change in the United States Presidency has set 
Sheffield manufacturers speculating on how any alteration in the 
tariff arrangements is going to affect them. That there are to 
be tariff reforms has already been forecasted, and Sheffield’s 
interests depend considerably upon trade movements in the 
United States. In the meantime there are still no signs of any 
falling-off here, and foreign orders are strongly supplementing 
home contracts. The finished ironworks are exceedingly busy. 
Regarding raw material, prices are firm but stationary, with few 
exceptions. West Coast hematite is quoted at about 95s. to 
98s. 6d.; East Coast, 88s.; Bessemer billets, £8 5s.; Siemens, 
£8 10s.; Derbyshire, No. 3 foundry pig iron, 71s.; No. 4 forge, 
66s. 6d., delivered in Sheffield. Common bars, Lincolnshire 
pig, and Swedish grades all remain at last week’s level. There 
is still practically no selling of Derbyshire or Lincolnshire pig. 
Apparently buyers are keeping off in the hopes of lower prices, 
but of these there are no prospects. On the contrary, makers 
are stiffening their quotations, and there is every reason to 
think that prices will yet be higher. Prompt delivery for 
Bessemer and Siemens billets is still difficult to secure, the heavy 
volume of trade previously reported being still maintained. 


Round the Works. 


The statement made in this column a week ago regard- 
ing the hastening on by the Admiralty of work in connection 
with warships has been since emphasised. There is no longer 
any room for surmise. Al] contracts in the direction indicated 
are being ‘‘ pushed,” and the position of affairs in the Balkans, 
with all the possibility of extended trouble in Europe, is suffi- 
cient explanation. There are very heavy shell orders in the 
east end, and a few days ago the First Lord of the Admiralty, 
Mr. Winston Churchill, took the opportunity whilst in Sheffield 
of visiting two of the great works and inspecting armour plate 
and shells in process of manufacture. Messrs. Brown have 
recently erected a press shop for the special manufacture of 
guns and other forgings of the largest size. It is considered 
to be one of the finest in the country, whilst the firm’s new 
hollow rolling mill is the only one of its kind in this country and 
of its size in the world. Like those of Vickers Limited, Cammell’s 
and Firth’s, John Brown and Co.’s huge works are crowded out 
with orders, one of the most interesting completed works being 
a turbine drum for the gigantic Britannic, which will probably 
take the place of the ill-fated Titanic. This drum is of 12ft. 8in. 
diameter. Cammell’s spring and tire departments are very 
busy, and there are big armament contracts in hand. In fact, 
the company’s turnover is now bigger than for a very long time 
past. The Indian State Railways, I understand, have just 
placed some good orders for railway materials in the town. 
Messrs. Kayser, Ellison and Co. are having put down at their 
works an electric steel refining furnace. This furnace, made by 


Electro-Metals, Limited, uses two-phase current, and therefore 





I am pleased to be able to_report an improvement in 


the health of Dr. Nicolson, who has been seriously indisposed for 
Mr. Garnett, the principal of the school, has 
announced his intention recently to establish a special laboratory 
internal combustion 
Manchester University is already fairly well equipped 


and J. Abady, who were called in to decide on the relative 


electric supply system can be used by means of stationary trans- 
formers. From the United States increased orders, I learn, are 
coming in for crucible steel. Each week one has to record 
extensions somewhere or other in the district. The Parkgate 
Iron and Steel Company, I notice, is now carrying out important 
extensions on the site of a disused portion of the works. It is 
interesting to recall that it was here that the first armour plate 
was made in this district. 


Files and Edge Tools. 


In the file trade there is considerable activity, but 
makers all report that, heavy as their output is, they find a 
ready market for all they can produce. In fact, a number of 
new cutting machines have lately been put down. There is 
a good deal of American competition to face, but this is prac- 
tically limited to retail supply, and represents a class of trade 
which local file makers seem not in the least anxious to encourage. 
So far as the home trade is concerned, the bulk of it is now done 
direct with users, and Sheffield claims almost the whole of it. 
Improved working conditions, employers state, are having the 
effect of doing away with many of the old loose customs amongst 
the men, who now work more regularly and under better dis- 
cipline, to the mutual profit of the masters and themselves. 
In edge tools things are rather quieter, fresh business not coming 
forward quite so freely, but work is very brisk. It seems that 
retailers’ stocks have run very low, and as it is anticipated that 
next year will see a heavy demand, the Sheffield makers are 
preparing for the ‘“‘ boom” by producing now to their fullest 
capacity. Sheep shears are also a good market just now, and 
there is great activity, the chief customers being Australasia, 
South Africa, California, and South America. 


Rolling Mill Rates. 

Since I wrote last week a notice has been circulated 
by the Sheffield and District Association of Rolling Mill Pro- 
prietors to the effect that in future the discount allowed on the 
prices of rod rolling will be dropped from 35 to 30 per cent. A 
revised price list embracing a number of advances has also been 
issued by the forge owners. 


Fuel. 

The exceedingly strong demand for manufacturing 
purposes is undoubtedly the chief feature of the steam coal 
market, especially in the heavy Sheffield trades. It is, indeed, 
almost impossible for any further increase in this direction, 
but buyers are showing no anxiety to arrange long-term contracts 
at present quotations. There is a fair tonnage going to the 
coast for shipment, though, of course, the busy shipping season 
is practically over, and the Upper Baltic ports will soon be 
closed. The heavy outputs of South Yorkshire qualities, 
especially the increased productions of the Doncaster district 
pits, are affecting values, as compared with Derbyshire hards, 
and further reductions are reported. Prices are rather irregular. 
Per ton at the pit they are quoted :—Best South Yorkshire 
hards, 10s. 6d. to 11s.; best Derbyshire, lls. to 11s. 6d.; second 
qualities, 10s. to 10s. 3d.; steam cobbles, 10s. to 10s. 3d.; steam 
nuts, 9s. 3d. to 10s. Coke rates still keep high, best Beehive 
standing at 20s. per ton. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


SoMEWHAT unexpected movements in warrants have 
had a disturbing influence on the market so far as Cleveland pig 
iron is concerned. Two successive additions of Cleveland pig 
iron to the warrant stores, the war in the East, and the flat stock 
markets are blamed for the depression. At noon on Wednesday 
there was a big slump in the warrant market, the price falling 
to 66s. 14d. cash buyers, the lowest quotation since the 22nd of 
last month. At the opening some business was done at 66s. 7d., 
but with successive realisations on the part of speculative holders 
prices fell still further. There was, however, a quick recovery 
at the afternoon market, the price closing at 66s. 5d., with sellers 
at 66s. 54d. The trade position, however, is as strong as ever. 
Deliveries of all kinds of pig continue heavy, but they are not 
large enough to satisfy some customers. Production is just 
about at its full, and pig is being taken up on contracts as quickly 
as it is made. As a result trade is necessarily being done from 
hand to mouth. There are now 88 furnaces blowing, 46 of 
which are making Cleveland iron, as against 76 and 42 respec- 
tively this time last year. It is estimated that the make of 
Cleveland pig is at least 13,000 tons per month greater than a 
year ago. At the opening of the market on Wednesday sales of 
No. 3 G.M.B. Cleveland pig iron were recorded at 67s., and by 
the close some merchants were prepared to accept 66s. 9d. for 
early f.o.b. delivery. No. 4 foundry and No. 4 forge, both of 
which qualities are scarce, were quoted at the same price as 
No. 3. Mottled and white iron are each obtainable at 66s. 3d., 
and No. 1 Cleveland pig iron is freely offered at 70s. 6d. . 
Hematite Pig Iron. 

A state of almost unprecedented activity prevails in 
the East Coast hematite pig iron trade. There has not been 
much new business transacted for some weeks, but this is due to 
a large extent to the fact that hematite is almost unobtainable 
for anything like prompt delivery. Producers have not stocks, 
and are experiencing some difficulty in keeping abreast of exist- 
ing contracts. In some cases consumers are pressing for delivery. 
The number of furnaces in this district engaged in the manufac- 
ture of hematite and other special brands of iron is now 42, as 
compared with 34 in October last year. The market remains 
very strong, and prices are fully maintained. The tendency of 
buyers, as in the case of Cleveland pig iron, is to purchase for 
immediate needs rather than to accumulate stocks. This is, 
of course, due to the high price, and to the uncertainties engen- 
dered by the war. The prospects, however, are exceedingly 
favourable, and with the shipbuilding and manufactured iron 
and steel industries so prosperous, producers take a very firm 
stand. Merchants quote mixed numbers at 80s. for this year’s 
delivery, but makers as a rule will not move below 8ls., and 
for spring business the price is fully 82s. 6d. 


Iron-making Materials. 

The foreign ore market continues dull. Consumers 
are in the fortunate position of holding very large stocks which 
were accumulated during the coal strike. They are, therefore, 
not disposed to enter the market with prices ruling so high. 
There has been a very large quantity imported under current 
contracts, but the amount of new buisness is very small. The 
imports of iron ore to the Tees during October amounted to 
160,819 tons, making the total imports so far this year 1,622,266 
tons. Sellers still quote 23s. for best Bilbao Rubio of 50 per 
cent. quality. The price of furnace coke is going up again, as 
the supply is still short of requirements, though the production 
has been increased. The price of medium furnace qualities 
delivered at works has steadily risen from 21s. at the beginning 
of July to a minimum of 25s. at the present time. Indeed, as 
much as 26s. is now being asked, and contracts over next year 
at that figure are reported. 


Manufactured Iron and Steel. 

There is great activity in the finished iron and steel 
industries. Producers of all descriptions report a lot of work 
on hand; and, indeed, some firms are so busy that they will 
not book further orders to guarantee delivery before 1913. 











possesses the advantage that any two-phase or three-phase 


The advances are firmly maintained. Common iron bars are 
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£8 10s.; best bars, £8 17s. 6d.; best best bars, £9 5s.; packing 
iron, £6 5s.; iron ship plates, £7 15s.; iron girder plates, £8 ; 
iron boiler plates, £8 17s. 6d.; angle tee and bulb iron, £8 10s.; 
iron sheets, singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; 
light iron rails, £7; steel bars, basic, £7 15s. to £8; steel bars, 
Siemens, £8 5s. to £8 10s.; steel ship plates, £8; steel girder 
plates, £8 ; steel boiler plates, £9 ; steel ship angles, £7 12s. 6d.; 
engineering angles, £8; steel sheets, heavy angles, £8 lis. ; 
steel sheets, doubles, £9; steel joists, £7 5s.; steel hoop,s 
£8 2s. 6d.; steel strip, £8; all less the usual 23 per cent., f.o.t. 
Heavy steel rails are £6 15s., and steel railway sleepers £7 2s. 6d. 
net f.o.b. Cast iron chairs are £4 10s. to £4 15s.; cast iron 
pipes, l}in. to 2in., £6 12s. 6d. to £7; 3in. to 4in., £6 5s. to 
S. 6d.; Sin. to Tin. £6 to £6 6d.; 10in. to 16in., £6 to 
s. 6d.; 18in. to 24in., £6 to £6 2s. 6d.; cast iron columns, 
plain, £7 7s. 6d. to £7 12s, 6d. f.0.r. at makers’ works. Tron and 
steel galvanised corrugated steets, 24 gauge, in bundles stand 
at £12 10s. f.o.b., less 4 per cent. 





Coal and Coke. 

There is a lull in business in the coal market. Buyers 
are mostly holding off, and with limited supplies of tonnage 
cargoes are offering more freely. For prompt shipment sellers 
are indicating slight concessions, but for the middle of the 
month and later deliveries the tone is steady. Best qualities 
of Durham gas coals are quoted at 1l5s., with seconds at I4s. 6d. 
to 14s. 9d. Ordinary bunkers stand at 13s. 6d., and specials at 
14s. The demand for all classes of coke is strong, and prices 
continue firm. For best foundry coke up to 27s. is quoted, 
whilst furnace coke is 25s. to 26s. and gas coke 23s. 6d. 


Shipbuilding. 

Great activity prevails at all the shipyards on the 
North-East Coast, and some shipbuilders have orders booked 
which will keep them fully employed for over two years. The 
output on the Wear during October was exceptionally large. 
In all, twelve vessels, aggregating 45,104 tons, were launched. 
This, probably, is a record in the matter of tonnage for a single 
month. In October of last year the vessels launched totalled 
19,920 tons. There were eight launches on the Tyne, the vessels 
consisting of a torpedo destroyer, five cargo steamers, a yacht 
and a tug. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Pig Iron Market Quieter. 
THERE has been a quiet business this week in pig iron 
on Glasgow Exchange, and prices have been lower. Cleveland 
warrants have sold from 67s. to 67s. 2}d. and down to 66s. 4d. 


cash, 67s. 2d. to 67s. 6d. and 66s. 103d. one month, and 67s. 
to 68s. and 67s. 14d. three months. The demand for future 


delivery has been quiet, but it ix understood that consumers 
have generally arranged for their supplies under contract until 
the turn of the year. A fair quantity of Cleveland iron is being 
introduced into Scotland, but it does not quite come up to the 
quantity received at this time last year. Speculative business 


ir. warrants is being repressed by dear money and the uncer- | 
The general trade | 


tainties created by the war in the Balkans. 
position, however, is regarded as favourable, and paviocs from 
abroad are quite satisfactory. 


Seotch Pig Iron Trade. 

The consumption of pig iron at home continues on an 
extensive scale, and it is understood that the output of the 
furnaces, or an amount of iron equivalent thereto, is regularly 
being absorbed. There are eighty-eight furnaces in blast in 





| dockyards at Gibraltar and Malta, but 


| 
| 
| 


9d. | 


| arranging for considerable supplies, 


Scotland at present, compared with seventy-nine at this time | 


last year. For ordinary qualities of pig iron prices are up 6d. 
per ton since last report, and values of the special brands are 
firmly maintained. x at ship at Mogg TH Govan and Monk- 
land are quoted, Nos. 1, 75s. 6d.; Nos. 3, 74s.; Carnbroe, No. 1, 
79s.; No. 3, 75s.; Ciyde, Calder and Summerlee, Nos. 
Nos. 3, 76s.; Gartsherrie — Langloan, Nos. 1, 82s. 6d.; Nos. 3, 
Tis. 6d.; Coltness, Nos. 1, 97s. 6d.; No. 3, 79s. 6d.; Eglinton, 
at Ardrossan or Troon, No. 1, 75s.; 3, 74s.; Glengarnock, 
at Ardrossan, No. 1, 82s. 6d.; No. 3, 77s. 6d.; Dalmellington, at 
Ayr, No. 1, 76s.; No. 3, 74s.; Shotts, at Leith, and Carron, at 
Grangemouth, Nos. 1, 81s. 





Nos. 3, 76s. per ton. The foreign 
demand is pretty widely distributed, but on the whole it does 
not come up to the business done at this time last year. An 
examination of the Scotch ironmasters’ books for August, 
September and October last by the accountant under the 
Conciliation Board shows that there has been a rise in prices 
of pig iron which under the sliding scale entitles the blast- 
furnacemen to an advance of 10 per cent. in their wages during 
the next three months. 





The Hematite Trade. 

There has been a steady business and a firm tone in 
hematite pig iron. Since last report 1500 tons of Cumberland 
‘warrants have been purchased in Glasgow market at 81s. cash 
and 82s. 3d. for delivery in three months. Buyers are now at 
8ls., and sellers asking 81s. 9d. for cash. Merchants quote 
Seotch hematite 85s. per ton for delivery at West of Scotland 
steel works, but there is not much fresh business being done, 
although steady deliveries are, of course, proceeding under 
contracts fixed some time ago. There is no lack of scrap and 
ore supplies for the pig iron manufacture ; but the high cost 

of Spanish ore and increased freights have directed attention 
to other possible sources of ore supply. Among these is included 
an experiment now being made with French ores, which are being 
shipped to Scotland from Dunkirk. About 15,000 tons have 
been arranged to be brought from Dunkirk before the end of 
the present year, and further imports from the same port to 
the extent of 50,000 tons are already fixed for 1913. With the 
supplies that some of the ironmasters are now obtaining from 
their own mines, together with the regular offerings in the market, 
there is not likely to be any difficulty in meeting the increasing 
demand for hematite ore. 


Finished Iron and Steel. 

The business in malleable iron is on a fairly satis- 
factory scale as far as new orders are concerned, and the new 
work coming forward, together with the orders already in hand, 
seems more than ample to keep plant in full operation during 
the rest of the year. Prices keep firm, Scotch crown bars being 
at £8 2s. 6d., best bars £8 10s., and best horseshoe iron £8 12s. 6d. 
at Glasgow, subject to the usual 5 per cent. discount. In the 
steel trade there is continued activity, with arrears in delivery, 
which the makers have not been able to overtake. Steel angles 
are quoted £7 15s.; ship plates, £8 2s. 6d.; bars, £8 15s.; and 
boiler plates, £8 17s. 6d., all subject red 5 per cent. discount for 
Clyde delivery. A substantial business is reported in steel for 
shipment, and for this trade £7 15s. to £8 is quoted for ship 
plates, £8 5s. for boiler plates, and £7 to £7 5s. for angles, all 
less 2} per cent. discount. An active business is proceeding in 
black and galvanised sheets, and prices of these are very firm. 
There is great activity in the tube trade, and makers of bridge 
building material have important orders in progress. 





The Engineering Trades. 
In the marine engineering branch a large amount of 
work is under construction, much of it of the newest and lightest 
class. Boilermakers are also very fully employed. The makers 


of auxiliary machinery for vessels are sharing in the general 
activity. 


Makers of forgings and castings and of bolts, nuts, 


1, 81s.; | 











| arrivals over the week-end were 


and rivets are exceedingly busy. The locomotive branches are 
also more fully employed, and makers of railway wagons have 
received important orders from railway companies and traders. 


The Coal Trade. 

There has been a further decrease in the coal ship- 
ments, due partly to the fact that the Baltic shipping season is 
at an end, and partly to inadequate transit facilities on the rail- 
ways and disputes among dock labourers at some of the ports. 
But there is still a large business being done and prices of all 
kinds of coal are well maintained. An interesting feature of 
the business has been the increasing extent to which contracts 
are being arranged for delivery into the coming year. The 
demand for house coal for home use has been quiet owing to 
mild weather, but the business in manufacturing sorts of 
coal and dross is on an extensive scale. The Scotch miners’ 
wages have been advanced 3d. per day, which makes the daily 
minimum 6s, 9d. Arrangements are to be undertaken for the 
appointment of a neutral permanent chairman of the Concilia- 
tion Board, and a fresh agreement for wages regulation over a 
fixed period. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

Last week’s arrivals were very large, and the indica- 
tion of a busy time very clear. War matters in the East were, 
of course, the paramount subject of consideration and specula- 
tion was active as to the course that would be taken, first, 
by the contending forces, and, secondly, by the great Powers. 
The hope on all sides was for moderation, and that this country 
would not be embroiled, but retain the dignified attitude for 
which it has so far been conspicuous. That Wales would again 
have pre-eminence in commercial matters was once 
apparent, and it was satisfactory to think that labour disputes 
were allayed and strikes in the far background. The tonnage 
very large. On Tuesday it was 
notified that inquiries were being made for steamers for the 
only four steamers, 
aggregating 12,000 tons, were chartered. 


Cardiff, November 6th. 

Latest: It was but to be expected that the heavy 
arrivals of delayed steamers at Cardiff during the last few 
tides would cause congestion at the docks, and materially affect 
business, and some little time must be allowed for stocks to be 
reduced to a moderate level. A little irregularity has occurred 
in business. Some colliery owners were well placed, and, having 
plenty of boats to ensure the regular working of the pits, have 
been indisposed to lower quotations, but concessions have been 
made in cases where empty wagons were an urgency. As 
regards the outlook for the second half of the month, sellers 
have been quoting firmly, though they rather favour a waiting 
policy. It has been notified that the British Admiralty is 
but not in exceptional 
quantities, and that the shipments to Greece and Italy have not 
materially affected the position. Small coals were being 
offered more freely and are realising high values. In house 
coal and other bituminous coals, and also in patent fuel and 
cokes, there has been little alteration. Latest quotations : 
Best large steam, I6s. 6d. to 17s.; best seconds, ls. to 16s. 6d.; 
seconds, lds. 9d. to 16s.; ordinaries, 15s. to 15s. 6d.; best drys, 
16s. to 16s. 9d.; ordinary drys, 14s. to 14s. 9d.; | best bunker 
smalls, 10s. 9d. to Lls.; best ordinaries, 10s. 3d. to 10s. 6d.; 
cargo smalls, 9s. to 9s. 9d.; inferiors, 8s. 9d. to 9s.; washed 
smalls, lls. 3d. to lls. 9d.; best Monmouthshire black vein, 
large, 15s. 3d. to 15s. 6d.; ordinary Western Valleys, 14s. 6« 
to 14s. 9d.; best Eastern, 14s. to 14s. 6d.; seconds, 13s. 9d. to 
14s. Bituminous: Best households, 18s. to 18s. 3d.; good 
household, 17s. to 17s. 3d.; No. 3 Rhondda, large, l6s. 6d. to 
17s.; small, 12s. to 12s. 6d.; No. 2 Rhondda, large, 12s. to 
12s. 9d.; through, 10s. 3d. to Lls.; No. 2 smalls, 9s. to 9s. 6d.; 
best washed nuts, Il4s. to 14s. 6d.; seconds, 13s. to 13s. 6d.; 
best washed peas, 12s. to 12s. 6d.; seconds, lls. to Ils. 6d. 
Patent fuel, 17s. 6d. to 18s. Coke: Special foundry, 29s. to 
3ls.; good foundry, 25s. to 28s.; furnace, 21s. to 22s. 6d. 
Pitwood, ex ship, 22s. 9d. to 23s. 3d. 


Newport (Mon.). 
Matters were a little slower in the coal trade than had 
been anticipated, but a fair amount of tonnage arrived. T 


terms in some directions. Latest tonnage arrivals heavy and a 
big increase in coal shipments. Colliery owners taking a favour- 
able view of conditions, but the excessive stock militates against 
Prices are now governed by the circumstances 
of the moment. Sellers in some cases are still prepared to make 
concessions to spot buyers. Smalls firmly held. Quotations : 

Steam coal: Black vein, large, 15s. to 15s. 3d.; Western Valleys, 
3d. to 14s. 6d.; Eastern Valleys, 14s. to 14s. 3d.; other sorts, 


large concessions. 


I4s. ¢ 

13s. 9d. to 14s.; best smalls, 9s. to 9s. 6d.; seconds, 8s. to 9s. 
Bituminous: Best house, 17s. to 17s. 6d.; seconds, 16s. to 
16s. 6d. Patent fuel, 17s. 6d. to 17s. 9d. Pitwood, ex ship, 


22s. 6d. to 23s. 


Swansea. 

Good inquiry for all descriptions of large anthracite. 
Scarcity of tonnage is having a weakening tendency all round. 
Swansea large fairly steady at last quotations. Red vein holding 
its own. Machine nuts a shade easier. Rubbly culm marked 
down. Duff steady. No change in steam coal. Large slow 
in moving off. Quotations :—Anthracite: Best large 23s. 6d. 
to 25s. 6d. net; second malting, 20s. 6d. to 22s. 6d. net ; big 
vein, 18s. to 19s. 3d., less 24; red vein, 15s. to 15s. 6d., less 24 ; 
machine-made cobbles, 2ls. 6d. to 23s. 6d. net; Paris nuts, 
23s. 6d. to 26s. 9d. net; French nuts, 23s. 6d. to 27s. net; 
German nuts, 23s. 6d. to 26s. 6d. net ; beans, 21s. to 23s. 3d. net ; 
machine-made large peas, 12s. 6d. to 14s. net ; rubbly culm, 
6s. 6d. to 6s. 9d., less 24; = 4s. 9d. to 5s. 6d. net. Steam 
coal: Best large, 17s. to 18s., less 2} ; seconds, 13s. to I4s., less 
2}; bunkers, 10s. 6d. to lis. 6d., less 24; small, 9s. 6d. to 
10s. 6d., less 24. Bituminous: No. 3 Rhondda, large, 17s. to 





18s., less 24; through, 14s. to 15s., less 24; small, lls. 6d. to 
13s., less 2}; No. 2 ot large, 13s. 6d. to 14s, 6d., less 2}; 
through, 10s. 9d. to 11s. 6d., less 24; small, 9s. 3d. to 10s. 6d., 
less 2}. Patent fuel, 16s. 6d. to 17s., less 2}. 
Iron and Steel. 
A fair amount of business is being done. Latest 


quotations: Hematite mixed numbers, 81s. 6d. cash, 81s. 10d. 
month ; Middlesbrough, 67s. cash, 67s. 4d. month; Scotch, 
73s. cash, 73s. 4d. month ; Welsh hematite, 86s. 6d. to 87s. 6d. 
nominal; East Coast, 86s. 6d. to 87s. 6d.; West Coast, 89s. 
c.i.f. Steel bars: Siemens, £5 17s. 6d. to £6; Bessemer, 
£5 17s. 6d. Other quotations: Copper, £75 16s. 3d., £76 8s. 9d. 
three months. Lead: English, £18 12s. 6d.; Spanish, £18 2s. 6d. 
Spelter, £27 12s. 6d. Silver, 29d. per ounce. Iron ore, 21s. 6d. 
to 22s. 6d. Heavy sections, steel, £6 10s. 6d. to £6 15s.; light, 
£6 15s. to £7. 


Tin-plates. 

Quotations: C.A. roofing sheets, 30 g., £10 10s. per 
ton; big sheets for galvanising, 30g., £10 10s.; finished black 
plates, £11 10s. to £11 15s.; galvanising sheets, 24g., £13 to 

13 5s. Block tin, £228 10s. cash and three months. 


here | 
| was no pressure and heavy buyers were able to get reasonable 





more | 




















AMERICAN NOTES. 


(From our own Correspondent.) 
New York, October 23rd, 1919, 
URGENT inquiries are being made this week for lary; quant 
ties of foundry, forge, and malleable iron in all Atlantic Gan 
States north of the Potomac. Malleable iron especialy js very 





active at advanced prices. Most of these inquiries relate to 
deliveries to be made during the first half of next year. Withi, 
a short — pipe-making iron has been contracted for to the 
extent of 25,000 tons, and this has brought about an advanes 


of *75 dols. a ton on No. 2 foundry for first quarte: delivery, 
making the price 16 dols. For second quarter delivery the Price 
is 15.50 dols. Foundry grades have generally advanced to 
17.50 dols. for No. 2 X and 17.75 dols. for first quarter. Nearly 
all consumers would be glad to make contracts for _iron, but 
makers hesitate. The Southern Pacific has ordered 25,000' tons 
of steel rails and the Canadian Northern 30,000 tons. The 
Chesapeake and Ohio has ordered 4000 cars and the St. Pay! 
6000 with a western maker. Chicago mills have booked orders 
for 18,000 tons of steel freight for a western car builder. Eastern 
mills are figuring upon 40,000 tons for the Chesapeake and 
Ohio. The New York Central is inquiring for 7500 ca: and the 
Canadian Northern 3000. The leading plate and structura} 
mills are sold from four to seven months ahead. Eastern basic 
pig iron has advanced 1.25 dols. and eastern plate ma ro have 
advanced to 1.60 dols. delivered at Pittsburgh. The bears in 
foreign markets have broken the prices of standard warrants 


for copper. Domestic interests believe that notwiti tanding 
adverse European conditions they will be able to hold 
Domestic manuiacturers 


prices at practically recent quotations, 
of electrical equipment and brass foundries have bowy/it liber. 








ally without concessions. All but a very small amount of copper 
held in this countryand abroad by second hands lias been 
marketed, and lowering of prices is probable. 

LAUNCHES AND TRIAL TRIPS. 

Kari Scuurz, twin-secrew steamer; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Hamburg. 
Amerika Linie; dimensions, 425ft., 51ft. by 33ft.; to carry 
6100 tons ; engines, twin-screw triple- -expansion ; constructed 
by the Wallsend Slipway and Engineering Company, |.imited ; 


a speed of 16 knots was obtained on trial trip, October 19th. 


THISTLEARD, steel screw steamer; built by Craig. Taylor 
and Co., Limited, Stockton ; to the order of the Albyn Line, 
Limited ; dimensions, 382ft., 51ft. 44in. by 2€ft. 6in.; engines, 
triple-expansion, 26in., 424in., 69}in. by 45in. stroke, pres. 
sure 180 1b. per square inch; constructed by Blair and (o., 
Limited, Stockton ; a speed of 13} knots was maintained on 


trial trip, October 23rd. 


KARPAT, 
Co., Walker-on-’ 


steel screw steamer ; built by William Dob-on and 
Tyne; to the order of the Hungarian Levant 


Steamship Company, Limited, of Budapest ; dimensions, 
378ft. by 53ft. 3in. beam ; to carry 7700 tons ; engines, triple- 
inverted, 24in., 39in. and 66in. by 45in. stroke; 


expansion 
constructed by the North- Eastern Marine E ngineering Company, 


Limited ; trial trip, October 24th. 


Porrse, single screw steamer ; built by Earle’s Shipbuilding 


and Engineering Company, Limited ; to the order of the Sea 
Steamship Company, Limited, Hull ; ; dimensions, 352i%t., 
49}ft. by 24}ft.; to carry cargo; engines, triple-expansion, 
24in., 39in. and 66in. by 45in. stroke, pressure 180 Ib. per square 
inch ; launch, October 24th. 

Emit L. Boas, twin-screw steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Ham. 
burg-Amerika Linie; dimensions, 425ft., 51ft. by 33ft.; to 
earry 6100 tons; engines, twin-screw ; constructed by the 


Wallsend Slipway and Engineering Company, Limited ; launch, 
October 25th. 

NEWFIELD, steel screw steamer; built by 
building and Dry Docks Company, Limited ; 
J. J. and C. M. Forster, of Newcastle-on-Tyne ; dimensions, 
362ft., 50ft. Ofin. by 26}ft.; to carry 6600 tons; engines, 
triple-expansion, 25in., 46in. and 67in. by 45in. stroke ; 
structed by Richardsons, Westgarth and Co., Limited ; 
trip, October 26th. 

INGLEMOOR, steel screw steamer ; 
building and Dry Docks Company, Limited ; to the order of 
Walter Runciman and Co., of Newcastle-on- Tyne ; dimensions, 
378ft., 51ft. by 28}ft.; to carry general cargo and wood ; engines, 
triple-expansion, 26in., 42in. and 70in. by 48in. stroke ; con- 
structed by Blair and Co., Limited, Stockton ; launch, October 


Irvine's Ship- 
to the order of 


con- 
trial 


built by the Blyth Ship- 


26th. 
AEON, steel screw steamer; built by Sir Raylton Dixon and 
Co., Limited ; to the order of Howard Smith and Co., Limited, 


of Melbourne, Australia ; dimensions, 365ft., 504ft. by 24 }ft.; 
to carry 6200 tons on a light draught; engines, quadruple- 
expansion, 24in., 34in., 48in. and 69in. by 45in. stroke, pressure 
220 1b. per square inch; constructed by Richardsons, West- 
garth and Co., Limited ; launch, October 26th. 

Sturton, steamship; built by Ropner and Sons, Limited : 
to the order of Messrs Steel, Young and Co., of London ; dimen- 
sions, 397}ft. long ; to carry 7920 tons ; engines, triple-expan- 
sion of 2000 indicated horse-power ; constructed by Blair and 
Co., Limited, of Stockton; a speed of over 11 knots was 
obtained on trial trip, October 28th. 

OAKLANDS GRANGE, steamer ; built by the Northumberland 
Shipbuilding Company, Limited; to the order of Furness, 
Withy and Co., Limited, for the Houlder Line, London ; dimen- 


sions, 397ft., 52ft. by 294ft.; to carry 8000 tons on a light 
engines, triple-expansion, 25in., 40in. and 68in. by 


draught ; : 
48in. stroke, pressure 180 lb. per square inch ; constructed by 
Richardsons, Westgarth and Co., Limited; launch, October 
28th. 








THE AMERICAN Society OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS.—The twentieth general meeting of the Society of 
Naval a and Marine Engineers will be held in Asse »mbly 
Room No. Engineering Societies Building, New York City, 
on Coo and Friday, November 21st and 22nd, and will 
begin at 10 a.m. each day. The following is a preliminary 
list of the papers which will be considered. On the Thursday : 

1) ‘‘ Experiments on the Fulton,” by Professor C. H. Peabody, 
member of Council; (2) ‘‘ The Design and New Construction 
Division of the Bureau of Construction and Repair, Navy 
Department,’’ by Naval Constructor R. H. Robinson, U.S.N., 
member; (3) ‘‘ Engineering Progress in the United States 
Navy,” by Captain G. W. Dyson, U.S.N.; (4) ‘‘ Marine Lighting 
oh tthe of the Panama Canal,” by Mr James Pattison ; 
(5) ‘The Lightship,” by Mr George C. Cook; (6) ‘ Oil-fired 
Marine Boilers,” by Mr. E. H. Peabody, member ; and (7) 

‘* The Preservation of the Metals Used in Marine Construction, 
by Lieut.-Commander Frank Lyon, U.S.N. On the Friday :— 
(8) “An ee Propelled Fire-proof Passenger Steamer. 
by Mr. W. T. Donnelly and Mr. G. A. Orrock, members : (4) 
** Notes on Fuel Economy as Influenced by Ship Design,”’ by 
E. H. Rigg, member ; (10) ‘“‘ Different Applications of the 
Marine Gyro in Science,” by Mr. Elmer A. Sperry, member ; 
(11) * Rudder Trials of the U.S.S. Sterett,” by Assist. Naval 
Constructors R. T. Hanson, U.S.N., “and J. C. Hunsaker, U.S. N., 
juniors; and (12) “ Logarithmic Speed Power Diagram,” PY 
Mr. Thomas M. Gunn. 
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TES FROM GERMANY, FRANCE, BELGIUM, &c. 


0 
‘ (From our own Correspondent.) 
Rheinland-Westphalia. os 

Frrmness continues to prevail in all departments of the 
| industry, and a strong activity can be reported, 
{ in finished iron. Home consumption is exceed- 
“oly heavy and there has been no marked decrease in foreign 
ingly Het The war in the Balkans has not had any influence up 
meg as the mills and factories are well provided with 


jron and stee 
both in raw anc 


to the present, “ ii - J 

‘ork that will keep them busily engaged into next year. In 
Wor, iron consumption is higher than output. Prices only 
crude i advanced by the Pig Iron Convention have again been 
ean it 1 ).t. Sales in Luxemburg forge pig will now also be 
eda pede 3 Rhenish-Westphalian Pig ron Convention, the 


offected Atoeesey ay 
a. being M.63 to M.65 p.t. free Luxemburg. Semi-finished 
p ets with strong demand, and the business in girders and 


nha iron is satisfactory, though a little less active than 
before, owing to decreasing activity in the building trades. 
Bars are firm and in good demand, and the mills have work in 
hand thet will last until the spring of 1913 ; the same may be 
said of hoops. An excellent condition prevailsin the plate trade, 
the heavier sorts being in especially strong request, but in spite 
of the sutisfactory demand prices have not altered. Sheets are 
in very wnimated request, an improvement being reported in 
export. A fair condition prevails in the pipe industry. 


The Silesian Iron Market. 





ull employment exists in the various departments of | 


the iron - : 
maintained or advancing. The large iron merchants have raised 


the prices for bars M.2.50 p.t. Breslau store quotations have 
at the same time been raised M. 5 p.t., with the exception of 


those for sheets. 


Coal in Germany. 
During this and the last week the coal industry has 
been fully employed, and there is every prospect of the present 
healthy condition prevailing for some time, though the demand 
in house fuel has been limited until now in consequence of the 
unusually mild weather. 


Austria-Hungary. 

Very little business of weight has been done during the 
last few weeks and the market generally is quiet. This state 
of affairs is due to @ great extent to the war, for this has been 
checking any forward movement. Prices are inclined to weak- 


ness. 
past week, with prices tending downwards. 


The Belgian Iron Market. 
Business has been very active at all the principal shops 


and factories, chiefly on home account, for there was an abate- 
ment in foreign demand here and there. German competition 


ind steel industry, and prices are either very firmly | 


In coal a moderate business was transacted during the | 


has been much less keen than formerly owing to the strong inland | 


consumption in that country, and Belgian ironmasters have 


therefore little difficulty in maintaining the raised quotations. | 


Output in crude iron during the first nine months of this year rose 
to 1,726,600 t., as compared with 1,563,140 t. during the corre- 
sponding period last year, which shows an increase of 163,640 t. 
Of fifty-three existing blast furnaces forty-eight are at work at 
present. 
basic, 8If. to 83f. p.t., and 79f. to 80f. without manganese ; 
for foundry pig 81f. to 83f. p.t. is quoted. Some purchases of 


weight recently effected have had a favourable influence on the | 


position of the serap iron market, and rates have improved. 
Girders sell freely at advanced rates ; the plate trade develops 
satisfactorily, heavy sorts fetching £6 16s. to £6 18s. p.t. The 
export price for basic bars is £6 2s. p.t.,and has been very firmly 


maintained ; the same is the case in rods. 


Inland quotations | 


are 162.50f. to 167.50f. p.t. for basic bars, 170f. to 175f. p.t. for | 


iron bars, and 180f. to 185f. p.t. for heavy steel plates. 
Belgian coal market has experienced increased firmness, con- 
sumption in engine and house fuel being heavy.  Flénu coal 
realises 16.50. p.t.; house coal, 22f. to 27f. p.t.; coal for coke 
making, 15.50f. p.t. Compared with last year’s quotations the 
present prices for coal are 3f. to 4f. p.t. higher. 








Output of Copper in Russia. 

During the last six years the production of copper has 
very strongly increased, being 14,300 t. for 1907, 16,600 t. fer 
1908, 18,300 t. for 1909, 22,200 t. for 1910, 25,200 t. for 1911, and 
23,100 t. for the first nine months of this year. A large quan- 
tity of the output is consumed in Austria. 








CATALOGUES. 


W.'l. GLover AND Co., Limited, Trafford Park, Manchester. 
‘This firm has sent us a neat little handbook of electrical mining 
rules and data. It embodies the recently issued rules, with the 
Home-oftice memorandum thereon ; also such data and for- 
mule as may be of assistance in the choice and selection of cables. 
Illustrations and information are also given relative to the most 


usual forms of accessories and fittings used in connection with 


this class of work. 

*’ DRAUGHTSMAN’s Measurements ”’ is the title of an extremely 
useful little book which has been sent to us by United Motor 
Industries, Limited, of 45 and 46, Poland-street, W. First 
of all is given a list of equivalents in decimals, taken in some 
cases to six places, of fractions of an inch starting at , and 
progressing by sixty-fourths to $j. Then comes a long conver- 
sion table of inches to millimetres and decimals of a millimetre 
to six places, starting from *y and proceeding by sixty-fourths 
to 1l;j. Then there is an ingenious table by means of which 
decimals of an inch may be converted into millimetres, and last 
comes a table of conversion of millimetres to inches starting from 
one millimetre and progressing by millimetres to 1000 m.m. or 
one metre, The inches are given in decimals to five places and 


lhe | the winding, and also, if desired, any other portions free from 


| runs in the direction of the phase succession of the currents ¢ 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 


INTERNAL COMBUSTION iENGINES. 


22,561. October 12th, 1911.-—Pisrons or ExPpLosioNn ENGINES, 
G. W. A. Brown and Clement Talbot, Limited, both of 
Barlby-road, North Kensington, London, W. 

The piston has a closely fitting but otherwise unpacked upper 
portion and carries packing rings at its lower end only. ‘he 
flange A is made less in diameter than the closelv fitting upper 
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portion so that the lowest packing ring may wipe down the oil 
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on the cylinder walls. The gudgeon pin has to be made gas- 
tight, and for this purpose is made in two parts B, C as shown. 
Each part has a conical head fitting a conical seating on the 
piston body. A wedge pin D draws them hard down on their 


| seatings.—October 16th, 1912. | 


Current quotations are :—For forge pig, 76f. p.t.; | 





also in vulgar fractions, the nearest fraction being given and an | 
indication afforded as to whether the fraction is larger or smaller | 
| 


than the decimal. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 
_\in. THomas Sims, C.B., M. Inst. C.E., Assistant Director of 
Works, has been appointed Director of Engineering and Archi- 





tectural Works under the Admiralty, in succession to Colonel | 


Sir Edward Raban, K.C.B., R.E. 
; THe business of the Brush Electrical Engineering Company, 
‘nited, in electrical apparatus, which has been carried out by 
‘te Company's supplies department at No. 1, Kingsway, London, 
Ne C., has now been transferred to the Victoria Works, London, 
-K For further convenience, especially as avoiding the loss 
time through the direction of correspondence to the Brush 
‘ompany’s works at Loughborough and the central London 
‘thee, it has been decided to give a more distinctive title to the 
“partment, viz., The London Electric Warehouse Company. 
: his department has already been installed at the warehouse in 
Manners-street, York-road, London, 8.E., and all inquiries relat- 
ing to “ Metallum,” carbon, battery and arc lamps, fans, heaters, 
wires and cables, accessories, &c., should be so addressed. 








DYNAMOS AND MOTORS. 


23,548. October 25th, 1911.—IMPROVEMENTS IN THE WIND- 
INGS OF ELEcTRIC GENERATORS AND OTHER ELECTRICAL 
Macuines, P. P. Jackson and Co., Limited, of Rolling 
Mills, Salford, Lancashire, and Rooke Ainsworth, of the 
same address. 

The improved conductors are made with various portions of 
their length of different sections, that is to say, rectangular for 
those parts which require to lie in the slot or tunnel portions of 





objectionable twists or bends, and circular or oval, or approxi- 
mately so, for those parts which Co not lie in the slot or tunnel | 
and which are subject to bending, twisting, malleting, and like | 
treatment, and rectangular for thosve turns of series magnet coils | 
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which lie side by side, whilst circular or oval or approximately 
so for the portions where the conductor changes from one layer 
to another. In its simplest form as illustrated the conductor 
will be made of alternating sections A and B. The sections B 
will, of course, be arranged at any convenient points in the wire 
and be of any desired length according to requirements. The 
improved conductors are such that the sectional area of the 
rectangular portion or portions B is greater than the sectional 
area of the circular portion or portions A. There are three 
other illustrations.—October 16th, 1912. 


28,383. December 16th, 1911.—ImMPROVEMENTS IN AND 
RELATING TO DyNAMO-ELECTRIC INDUCTION MACHINERY, 
Aktiengesellschaft Brown Boveri and Co., of Baden, Swit- 
zerland. 

This specification describes a machine suitable for phase 
compensation of induction motors. An iron ring R is provided 
with grooves N in which is arranged a drum winding leading to 
a commutator Z. This commutator is fed with current coming 
from a polyphase machine with two-phase wound armature by | 
two sets of brushes vertical to each other. The current 7, is | 
always vectorially speaking displaced by 90 deg. in relation to 


N°28,383 











the current 7. The following considerations apply in general to 
polyphase arrangements, but in the present case for the sake of 
clearness it is applied to a two-phase arrangement. The current 
4, produces in the ring a field which runs in the direction of its 
winding axis and the voltage produced by the field of the cur- 
rent ¢, in the winding of current ¢ is, with respect to time, in 
phase with 7; and displaced by 90 deg. from iz. The field otates 
with the difference between the slip periodicity cy of the currents 
i, ¢ and of the periodicity cn resulting from the speed and num- 
ber of poles in the ring, t.e., with the periodicity (en — cy). If 
the rotary direction of the ring be assumed to be such that it 





and i, then with respect to the rotating field the ring rotates 
at a rate greatly above the synchronous speed and acts a capa- 
city. It produces currents leading the voltages. At first sight 
it may appear remarkable that a voltage can be produced in a 
machine without a fixed stator or what practically signifies the 
same thing, without a wound external system. This, however, 
is explained irom the fact that the voltage is absolutely wattless. 
Naturally with such an arrangement no electric energy can be 
given out and a reception of energy only in so far as this is pos- 
sible by loss with a choking coil. Further such a ring can only, 
consume the friction energy of the brushes and bearing for its 
drive. The adjustment of the commutator machine to the 
desired phase compensation can be effected by axial displace- 
ment of the external iron system with respect to the rotor, or 
if an air gap be used by varying the air gap or by speed regula- 
Several modifications are described.—October 19th, 1912. 


tion. 
TRAMWAYS AND RAILWAYS. 
9876. April 25th, 1912.—ImPROVEMENTS IN OR RELATING TO 


APPARATUS FOR CONTROLLING DIRECT-CURRENT ELECTRIC 
Motors, Siemens Brothers, Caxton House, Westminster, 
S.W., and Francis Lydall, of Cloon Bull-lane, Gerrard's 
Cross, Buckinghamshire. 

This invention relates to systems of direct-current electric 
motor control and particularly to multiple-unit systems of 
electric train control of the automatic type, in which the pro- 
gression of the controller during the period of starting is regu- 
lated by the current taken by the propelling motors through the 
medium of a unit or throttle switch. The invention also relates 
to systems of control in which the speed of the motors is con- 
trolled partially by alteration of the effective number of turns 
of the field winding. The value of the motor current at which 
the limit switch operates and thereby allows further changes in 
the circuit connections is greater when the motor fields are 
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reduced than when they are fully exerted, and to an extent 
sufficient to maintain a uniform average starting torque when 
passing through the various stages of the control. Referring 
to the diagram, LS represents a limit switch with series wind- 
ing W and auxiliary winding X, which excites the limit switch 
magnetic circuit in the same sense as the winding W. K,, Ko, 
and K, are field controlling contactors with auxiliary contacts 
L, M,N. One pole of each of the contacts L, M, N is connected 
to one end of winding X, the other poles of L and M being con- 
nected to intermediate points of X and the other pole of N to the 
other end of X. Current is supplied to X by wires 1 and 2, and 
the direction of flow is shown by the arrows. When the first 
degree of field reduction is affected by the closing of Kj, one por- 
tion of X is short circuited by the auxiliary contacts L. Suc- 
cessive portions are short circuited by the closing of Ky and K;. 
—October 19th, 1912. 


22,621. October 13th, 1911.—CrNTRALISING GEAR FOR RaAIL- 
wAy BUFFER AND LIKE CoupLines, C. Watson, Roslin, 
Grove Park, London, S.E. 

The buffer head (not shown) is carried on the shank A, which 
shank is pivoted by the pin B to a bar C. This bar is arranged 
within the usual buffer casing D and on it there slides a spring- 
controlled follower block E. The rear end of the shank A is 
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formed with two convex faces which, when the buffer is central, 
make contact with two corresponding concave faces on tle 
follower block. When the buffer head is deflected the action of 
the buffing spring, as shown in the lower engraving, tends to 
restore the head to the normal position.—October 16th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


26,645. November 28th, 1911.—-IMPROVEMENTS IN AND RELAT- 
ING TO ELecTRic WELDING MacuineEs, The British Thomson 
Houston Company, 83, Cannon-street, E..C. 

The object of this invention is to provide a machine for the 
welding of circular objects, such as a cycle wheel, which have 
parallel annular welded seams round the edges of their peri 
pheries. Four pairs of electrodes, B B', CC!, D D', and E E', 
two pairs engaging the seam on one side of the wheel rim A 
and arranged so as to be diametrically opposite when the wheel 
to be welded is in place. The remaining two pairs engage the 
other seam and are also diametrically opposite but arranged 
on a line at right angles to the line joining the first-mentioned 
pairs. One of each of the pairs of electrodes engaging one seam 
is electrically connected in series with one of the pairs engaging 
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the other, so that both seams are being welded simultaneously, 
but the actual points of welding at any instant are 90 deg. 
apart on opposite sides of the rim and 180 deg. apart on the 
same side. It will be seen that with this arrangement the com- 
plete seams will be welded when the wheel has been rotated 


N°26,645 





through half a revolution. It will be obvious that the number 
of pairs of electrodes may be increased or diminished according 


to the size of the object to be welded ; the larger the number | 


employed the smaller the are through which the object will 
require to be rotated before the seam is completely welded.— 
—October 16th, 1912. 


26,895. December Ist, 1911.—MovuLpDs ror FormMInG JouRNAL 
or BusH BEARINGS AND LIKE CastiIncs, D. T. Plant, 
Pentland View, Inverkeithing, Fifeshire. 

The bearings are constructed with a central reinforcing core. 

The mould is composed of an inner and outer shell A B, each of 


which is made in two parts separated by a division plate C. | 


N° 26,895. 





The parts A B are secured between a base plate D and a cap 
plate E, each made in one piece. A bolt F binds the base and 
cap plates together. Metal studs G are employed to keep the 
reinforcing core in position between the outer and inner shells 
of the mould. Vent holes are provided at H. and gates J are 
formed partly in the cap plate and partly in the outer shell.— 
October 16th, 1912. 


MEASURING AND TESTING INSTRUMENTS. 


17,222. July 24th, 1912.—Ca.ormerterks ror Fiuips, B. E. D. 
Kilburn, Chancery-lane Station-chambers, High Holborn, 
London, W.C. 





This specification describes an instrument for measuring the | 


quantity of heat contained in a flowing liquid or gas. It gives 
the product of the quantity of fluid passing through it and the 
temperature of the fluid, and thus, at least according to the 
specification, ‘‘ indicates directly the quantity of heat without 
necessitating any calculation for the purpose.” A casing A 
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contains a liquid measuring device B, the rotation of which is 
transmitted through reduction gearing C to adisc D. A friction 
wheel E engaging with this disc is arranged to actuate a pointer 
F. A rod G of expansion metal held at H guided at J and con- 
nected at K to a lever L controls the position of the wheel E 
from the centre of the disc D. The number of revolutions of the 


pointer F is thus proportional to the product of the quantity 
of fluid passing and its temperature.—October 16th, 1912. 


CRANES AND CONVEYORS. 


23,198. October 20th, 1911.—Coat LoapineG 
Walton, Orchard House, Moresby, Whitehaven. 
A suitable structure A is arranged to move along rails BC 
parallel with the edge of the wharf. At D coal is discharged 
from railway trucks into a hopper E and on to a belt conveyor 
F. The front part G of this conveyor is arranged as a jib pivoted 
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| at H and is controlled by cables and a winding engine mounted 
| on the structure. The end of the jib carries a small shoot J 
which discharges the coal into an anti-breakage charging 
|} machine K of known construction. This charging machine is 
| suspended from a crane forming part of the structure and when 
| not in use can be hauled up on to a platform L.—October L6th, 
1912. 


ORDNANCE AND ARMOUR. 


| 9512. April 22nd, 1912.-PrRocEess FOR THE MANUFACTURE OF 
ARMOUR PuaTEs, Societa Anonima Italiana Gio. Ansaldo, 
Armstrong and Co., No. 2, Corso Andrea Podesta, Genoa, 
Italy. 
| ‘The principal features of this specification will be gathered 
| from the second claim, which is as follows :—The process for 
the manufacture of armour plates and the like, which consists 
in rolling or forging an ingot of a metal of the kind specified to 
approximately the form of the required armour plate, heating 
the rolled or forged plate and quenching the same at about 
600 deg. Cent., then heating and upsetting the quenched plate 
at a temperature of about 750 to 780 deg. Cent., then allowing 
the heated and upset plate to cool down to 200 deg. Cent. in 
oil or boiling water, then re-heating the cooled plate to about 
630 deg. Cent., and upsetting the plate carefully in the press, 
then subjecting the upset plate to cementation effected in a very 
short period of time, such as by using high temperatures above 
the normal existing practice, then heating the cemented plate 
to about 750 to 780 deg. Cent., bending the armour plate in 
the press, heating the bent plate to about 750 to 780 deg. Cent., 
and then quenching same in oil, then heating the quenched plate 
to about 635 deg. Cent., and then quenching the said plate in 
water.—October 16th, 1912. 

















SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,030,323. Larue ATTACHMENT, J. M. Palmer, Chicago, Ill., 
assignor to Universal Tool Company, Chicago, Ill., a Corpora- 
tion of Illinois.—Filed July ith, 1907. 

The inventor claims the combination of a lathe carriage, a tool 
post, a turret head carrying a plurality of salient arms for the 
reception of lathe tools, and having a spindle substantially 


rT 
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parallel with the shears of the lathe and rotatably mounted in 
the tool post, and’a latch mounted on the lathe carriage, this 
latch being movable to, permit the rotation of the turret head 
in one direction, but supporting and engaging the arms to pre- 
vent rotation in the reverse direction. There are three claims. 


1,030,419. Orn Burner, R. B. McLellan, Seattle, Wash.—Filed 
April 3rd, 1911. 
The drawing shows a feed-pipe for oil and inlets adapted each 
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for connection with an independent source of compressed guseous 
fluid. There are a receiving chamber, an intermediate chamber, 
an outlet chamber adapted to connect with,a burner tip, inde- 
pend side f ges communicating directly between the 
receiving chamber and an outlet chamber. A plurality of 











passages extend between the receiving chamber and the inter- 


——<—<—= 
mediate chamber, in combination with a plurality of PASsages 
extending between the intermediate chamber and t¢}, eal ; 
chamber. ‘There is only one claim. sis 
1,030,373. CxrurcH Mecuanism, I’. B. Allen, Salt Luj, 


Utah.—Filed May 15th, 1911. om, 

The clutch has a transmission ring with a split gripping hee 
within it and having cam faces. The hub has means j,,; “being 
rotated relative to the transmission ring, and there is a pluralite 
of toggle levers intermediate between the hub and the “ripping 





ring, and adapted to engage the cam faces onthe grippi “ring, 


Means are provided for varying the position of the gripping 
ring relative to the hub, whereby the frictional contact !-t ween 
the gripping ring and transmission ring may also be varied, 
There are nine claims. 

1,030,697. Sream Trap, 7, R. Whittaker and G. W. Leith, 


Methuen, Mass.—Filed May 25th, 1909. 

The steam trap comprises a hollow body provided with an 
inlet, a head for the body provided with a chamber having an 
outlet opening in one of its walls, and a casing formed on the 
outer side of the wall about this outlet opening, and provided 
with a threaded nipple. A combined valve seat and casiny are 
arranged within the chamber and have threaded engagement 
with the wall of the outlet opening. A valve is slidably mounted 
in this casing, and a horizontal lever is pivotally secured ut its 
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outer end to one wall of the chamber at a point below the outlet 
opening. A sleeve is adjustably mounted upon this lever, and 
a set screw carried by the sleeve engages this lever. A vertical 
stem is secured at its lower end to the sleeve, and has its upper 
end secured to the inner endjof the valve. A rod is pivotally 
secured at its upper end to the inner end of the lever and extends 
into the body. A float is secured to the rod and arranged 
within the body, and a tube is secured to the head and extends 
into the body. This tube establishes communication between 
the body and the chamber and surrounding the rod. ‘There 
is only one claim. 


1,030,714. Stream Insector, R. G. Brooke, Macclesfield, E-nq- 
land.—Filed February 27th, 1912. 


There are five claims ; the second is as follows : —‘* In a steam 
injector, the combination with an overflow valve, means for 
closing said valve, a fluid pressure chamber in communication 
with the valve-closing means, and a connection for conducting 
fluid from the delivery of the injector to the pressure chamber 





of a spring-loaded valve adapted in one position to intercept 
fluid tending to pass from the delivery to the pressure chamber 
with momentary increase of pressure in the delivery, prior to 
formation of the jet, to values equal to the maximum derivable 
after the formation of the jet, and simultaneously vent the pres- 
sure chamber.” 

1,031,210. Fiurp-pressurE Brake, W. V. Turner, Wilkins- 
burg, Pa., assignor to the Westinghouse Air Brake Company, 
Pittsburgh, Pa., a Corporation of Pennsylvania.—Filed 
November 22nd, 1904. 

-The leading feature of this invention is a triple valve device 

comprising a piston and valve operated by variations in train 





pipe pressure for supplying air from the auxiliary reservoir ‘0 
the brake cylinder. Means are provided for supplying air ‘0 
the brake cylinder and for moving the triple piston and valve ‘» 





close the brake cylinder exhaust. There are seventeen claims. 
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THE DESIGN OF MOTOR VEHICLES. 
By H. E. WIMPERIS, M.A. 


Ix the course of the last few years the manufac- 
ture of motor vehicles has grown to be one of the 
largest. and most important of English industries. 
And to an increasing degree, the industry has absorbed 
gome of the best talent to be found in the engineering 
profession. It is surprising therefore that its litera- 
ture should be scanty. Books there are in plenty 
dealin, with the popular side of the subject, but to 
the best of the writer's belief there is no book in 
English dealing with the principles of the design of 
tor cars and motor wagons such as would enable the 


or ¢ 
on of an engine and the appropriate gear ratios to 
be deduced inevitably from the conditions which the 
vehicle has to fulfil. To some extent, this may 
be duc to the absence of the test data necessary to 
enable standard relationships to be established. 
There have been innumerable bench tests of 
engines, enabling the value of the brake mean 


effective pressure (7 P) to be deduced for various 
sizes, shapes and speeds of engine, but until the 
Royal Automobile Club in July last carried out an 
organised series of tests—at which the writer was 
glad to be able to help —at Brooklends, there 
were scarcely any published results of the brake 
horse-power of complete cars. The report on these 
particular tests showed that the value of the brake 
mean effective pressure when the car is running at 
full speed on the level is little more than two-thirds 
of its value at the “hump” of the torque curve, 
the reason being that as the engine is then running 
about twice as fast, the air and petrol vapour do 
not have time completely to fill the cylinder by the 
end of the suction stroke. This factor as will be 
seen is an important one in car design. The most 
effective published attempt to devise a standard 
basis for design is due to Mr. Poppe, who introduced & 
factor which he called “* K ”’ and which he rightly con- 
sidered to be intimately connected with the perform- 
ance of motor vehicles. It is not a satisfactory factor 
for others to use, however, as it is not expressed in 
any units, and for rational design all the factors used 
must be of known physical dimensions. The problem 
of finding a fundamental basis for design is an attrac- 
tive one, and the writer proposes in what follows to 
give the solution which he has found. There may, of 
course, be other and better methods already in use 
which are kept in seclusion in the works where they 
originated by reason of trade competition, but their 
possible existence does not in any way mitigate the 
absence of any published scientific basis of design. 
In what follows the term 7 P is used in its usual 
significance, viz., that P is the mean effective pressure 
in the cylinders, and 7 the ratio of brake horse-power 
to indicated horse-power, except that on other gears 
than top gear—assumed “‘ direct ’’—the brake horse- 
power is taken to be measured on the far side of the 
gear box. The value of 7 P is therefore greater when 
running on top gear than when on any of the others, 
and the percentage drop is, of course, the loss due to 
gear box friction. 

It has been ascertained by repeated tests upon 
petrol engines that the value of 7 P is practically 
independent of the bore and stioke of the engine. 
That it should be independent of the stroke is at first 
sight surprising, since in steam engine practice to 
lengthen stroke is usually to lower the mean pressure. 
In the internal combustion engine, an increase of 
stroke does not lead to a higher compression ratio 
since the latter has, in any case, to be kept within 
the pre-ignition limit ; identity of compression ratio 
means identity of compression pressure ; then, since 
the richness of the mixture coming from the car- 
buretter is not altered, we have the same rise of pres- 
sure due to explosion ; this means the same maximum 
pressure, and, as the expansion ratio has not been 
altered, the same mean pressure. 

One consequence of this independence of bore and 
stroke is that the average torque is directly pro- 
portional to cylinder volume. Thus, if an engine 
be put to run against a fan brake, all engines of 
the same cylinder capacity would rotate the fan 
at the same speed, and therefore all would run at 
the same horse-power. This suggests that horse- 
power as well as torque is proportional to cylinder 
capacity, which, however, is not the case except when 
the conditions are such—which they usually are not— 
that the engines run at identical speeds. 

” Pand Torque.—It is desired to obtain a relation- 
ship between mean pressure and torque. Let » P 
be the mean pressure in pounds per square inch, 
and T the torque in inch-pounds, whilst d and 1 are 
cylinder bore and stroke in inches ; then— 


Tota! pressure on piston = | d? x » P pounds. 


Work done per working stroke— 
ag l er 
a¢ Xa PX 5, ft.-lb. 


ening the engine as four-stroke, as usual, we have, 
ork done per cycle of two revolutions— 


nad ‘his must be equal to the work done in two 
voluitions by the equivalent torque. 


Therefore— 
rOuPt IT x 8x Se 
48 12 
so that— 
, - dyPl 
16 
Now, : @ 1 is the cylinder volume which may be 


written C, in which case we have— 
T=? | em 
4n 


If, then, a motor vehicle be fitted with an engine of 
cylinder volume equal to C cubic inches—and it 
obviously does not matter for this purpose whether 
the volume be distributed in two or more cylinders 
or be concentrated in one—we know that a torque 
equal to that given by formula (1) can be obtained. 
To get the value in figures, we should require to know 
the value of 7 P. Now, experiment shows that 7 P 
depends very much on the engine speed. The dia- 
gram in Fig. | illustrates this. The value of 7» P will 
usually be at its maximum—say, 95 Ib. per sq. in.—at 
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an engine speed of about 800 revolutions per minute. 
At higher speeds the gaseous mixture has not time to 
enter and fill the cylinder, with the consequence 
that 7 P falls in value. It also drops somewhat 
at very low speeds, on account of the greater time 
there is for the expanding gases to cool. From this 
it will be seen that for the propulsion of a motor 
vehicle it is not enough merely to settle the amount 
of engine torque that is needed, but attention has in 
addition to be given to see that the gear ratios from 
road wheels to engine are such as to enable the engine 
to run at the specific speed at which the desired 
torque is obtainable. Thus, if in the diagram— 
Fig. 1—an amount of torque equivalent to 7 P = 75 
were needed at a certain car speed, and the gear 
ratios were such that at this speed the engine would 
have to work at 2000 revolutions per minute, it is 
that the engine would decline to work at all. 
It would first be necessary to alter the gear ratio 
until the engine speed sank to, say, 1300 revolutions 
per minute. 

Tractive effort and gear ratios.—Manifestly, there- 
fore, it is necessary to establish a relationship into 
which the gear ratios enter. Let G =the gear 
ratio, 7.e., the number of revolutions made by the 
engine for one revolution of the rear road wheels ; 
let W = weight of vehicle in tons ; and D = diamete1 
of rear road wheels in inches. 

Then the engine torque T when transmitted to the 
rear road wheels—neglecting frictional losses in 
transmission for the moment—will be G x T, and 
the tangential force corresponding to this will be— 


GT + “ pounds 
2GT 
ceils 33 pounds. 
This may be expressed as pounds per ton of tractive 
effort by dividing by W, thus— 
2GT 


| 





tive effort = — Ib. : 2 
Tractive effort WD per ton (2) 
We may now replace T from equation (1), and obtain 
ee 2 Fr GE , 
Tractive effort = o<° WD Ib. per ton. (3) 


The tractive effort required depends on the work tne 
vehicle has to do. If it has to climb a slope of 
1 in 10, the tractive effort will need to be one-tenth 
of a ton per ton, or 224 pounds per ton. If it has to 
climb 1 in 4, the tractive effort will need to be one- 
quarter of a ton per ton, or 560 pounds per ton. Alter- 
natively, it may be desired to achieve a high accelera- 
tion. A tractive effort of, say, one-tenth of a ton 
per ton would give an acceleration of one-tenth that 
of gravity, or an acceleration of 3-2ft. per second 
per second. The general relation enabling the trac- 
tive effort in pounds per ton needed to give an accelera- 
tion of so many feet per second per second to be 
computed, is to multiply the acceleration by the 
constant 70. Thus, an acceleration of 3-2ft. per 
second per second would be produced by a tractive 
effort of 3-2 x 70 = 224lb. per ton. A further 
consideration that needs to be taken account of is 
that the vehicle may be required to travel on very 
heavy roads, or, alternatively, at speeds so high 
that the resistance due to the air becomes very con- 
siderable. Thus, a typical motor car travelling at 
various speeds may be expected to encounter the 





resistances given in the following table, where V 





is speed in miles per hour, and R is the resistance 
in pounds per ton (measured at the clutch). 

V :—10, 20, 30, 40, 50, 60. 

R :—56, 74, 104, 146 ,200, 266. 
If, therefore, a motor car were required to be capable 
of climbing a gradient of 1 in 100 at a speed of 30 miles 
per hour and to accelerate, if desired, to the extent of, 
say, 0-65ft. per second per second, the tractive effort 
necessary would be computed as follows :— 

Lb. per ton. 


Necessary to overcome road and air resistance 


at 30 miles per hour Jet ae ee 4 
Necessary for climbing a slopeof lin 100 22-4 
Necessary for acceleration of 0-65ft. per sec. 
per sec. = 0-65 x 70.. 2 an . aed 
Total 172 lb. per ton 


Having obtained this figure, it is possible to choose 
values of G, C and D, in equation (3), which will 
enable the necessary tractive effort to be obtained. 
To take a concrete case, we will assume that it is 
convenient to have D = 34in., that W = 1} tons, 
and that G = 3.5 gives as high an engine speed as 
is desirable from the point of view of vibration and 
wear and tear when the car is running at top speed. 
Further, we may put 7 P at the conservative figure of 
70 lb. per square inch. Then we have— 


70 3.5 
172 = + ger rae 
Ix 1.5 x 34 
or 
y 5 : 
co = 12 Xx 2% x 1.5 X 34 _ 995 oub, in. 
10x. 3.3 


which is the size of a four-cylinder engine of 4in. 
bore and 5in. stroke, and of 25-6 horse-power by 
R.A.C. rating. An engine of this capacity could do 
the specified work. 

Values of » P.—The correct value to assign to » P 
is a matter requiring a little discussion. As we have 
said, the height AC in Fig. 2 may be put at 95, 
being the highest value 7 P has at the most 
favourable engine speed. When the vehicle is climb- 
ing hills, the engine speed always falls back auto- 
matically to its best climbing speed—and if it cannot 
then surmount the hill the engine will stop unless the 
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gear be changed. Thus, if in Fig. 2, A B be the curve 
n P and E B be the curve of resistance to motion 
shown in the same units, there will at the point A be 
a surplus available, equal to A E, and this measures 
the hill-climbing ability. At B there is equilibrium 
between effort and resistance, and this point, there- 
fore, is the running point when the car is at full 
speed on the level. The height BD is, of course, 
less than AC, and may in general be put as about 
equal to 67-2 lb. per square inch, viz., the value 
assumed by the Royal Automobile Club Committee 
when formulating the R.A.C. rating. In using formula 
(3), therefore, it is advisable to put 7 P = 67-2 when 
calculating the tractive effort corresponding to the 
car being at top speed on the level. The formula 
then becomes— 





Tractive effort = 10.7 = Ib. per ton. (4) 
. G Cc ‘ 
(or tractive effort = 16-6 WD Ib. per ton, where ( 


is in cubie centimetres and D in millimetres). If the 
car, running at top speed on the level, were to meet a 
gradual slope, the speed would fall off and the value 
of » P would increase gradually from 67-2 to a maxi- 
mum of about 95. If the hiJl continued to increase 
in steepness, the engine would stop unless the gear 
were changed. The effect of gear changing is to 
increase the value of G in equation (3) so that more 
tractive effort is produced, but the value of 7 P is 
never so high as it was on top gear. Instead of rising 
to, say, 95 Ib., it will not usually increase much beyond 
84 lb. when computed in this way. The reason for 
this is that there is a loss of efficiency in transmission, 
and although P is as high as before, 7 is lower, and the 
product 7 P is therefore also lower. On the lowest 
gear the efficiency is still lower, and 7 P probably 
seldom exceeds 73 lb. per ton.* 

As an example we will take the case of the engine 
studied above, which had a cubic capacity of 225 cubic 
inches. Let the gear ratio on bottom gear be G 
14-0. 

Then— 





: 73 14.0 x 225 
3 ve = - acicmeesiigpeaonei odeaiae 
ractive effort =< 1B x 34 


= 720 Ib. per ton. 


* The figures assumed for + P on the various gears will necessarily 
vary between vehicle and vehicle, but those_here taken are fairly 
representative. 
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which means that when climbing a good hard slope 
having a resistance not exceeding 50 Ib per ton, 
there would be 670 Ib. per ton available for hill 
climbing, equal to a gradient of 1 in 3}. Now, it 
is very unlikely that a hill so steep as this will be 
encountered ; 1 in 5 is as much as most cars could 
climb steadily, and there are few countries where 
this hill climbing power is not enough. This car 
when on such a gradient would have an excess tractive 
effort of (670 — 448) = 222 Ib. per ton, which would 
produce an acceleration up the hill of 222 + 70 
= 3-2ft. per second per second. 

Complete design of motor vehicle from prescribed 
conditions.—The following are taken as_ typical 
requirements :—A motor wagon is to carry a load 
of 2tons. It must be capable of travelling at 18 miles 
per hour on a good level road. It must be capable 
of climbing a gradient of 1 in 12 on the gear next to 
top gear, and must be capable of ascending 1 in 7 
on bottom gear, the surfaces being good in each case. 
The body is to be a tilt one of a form for which the 
air resistance has been determined by previous tests, 
and we will assume that the total resistance measured 


at the clutch is given by R = 45 11 ( vf ) pounds 


per ton. It is desired that if possible the vehicle 
should be capable of climbing steadily on top gear 
a slope of 1 in 30 without changing gear, but this is 
not considered essential provided it can nearly do so. 
Further, it is preferred that 34in. rear road wheels 
should be used if possible. 

Solution.—Since the vehicle is to carry a 2-ton load, 
the total laden weight of the vehicle will probably 
be 4} tons. W, therefore, equals 4}; D will be 
taken as 34in., as a trial. 


Since R — 45 11 (=). the resistance at full 


speed-—-18 miles per hour-—will be R — 45° 36 
= 81 lb. per ton. 
Using now equation (4) 
1C 
Bi = 10:7 
5 34 
vy 9x », 
or ecc=- © 4.25 x 3 1090. 
10.7 


This gives alternative values for G and C as shown in 
this table :— 


2 a oe on a 
C, 109, 121, 137, 156, 182, 218 


Any pair of these may be taken, but, on the other 
hand, it is best that the engine speed should not 
exceed 1400 revolutions per minute at full speed on 
the level. If G = 10 were chosen, the engine would 
require to run at about 1800 revolutions per minute, 
which is too fast. GG = 7-5 will be a better rate, 
and then C = 145 cubie inches. We will assume 
with the best modern practice that there are four 


cylinders, and that the stroke-bore ratio is 1-4. 
We then have i? l-4d 4 = 145, from which 


we have d = 3}in. nearly. Our engine is, then, a 















































four-cylinder one, 3}in. x 4}in. Taking these exact | 
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figures, the value of C = 149. On the gear below 


the top gear it is desired to climb a slope of 1 in 12, 
corresponding to a tractive effort of 187 Ib. per ton. 
‘To this add the probable value of R—say, about 50— 
so that the total tractive effort must be 237. Apply- 
ing equation (3) and putting 7 P = 84, we have 


O80 ee ee ot Gwe HES: 
2r 4.25 x 34 


This gives the required gear ratio. 
On bottom speed we require a tractive effort of 
2240_—=C«, 

: has 320 lb. per ton, plus the probable resistance 
of 45 lb. per ton, making a total of 365 1b. per ton. 
Putting 7 P = 73, we have as before G = 30-3. 

Having obtained this skeleton design, we can draw 
the three torque curves as in Fig. 3, where equi- 
valent tractive effort is plotted vertically, and speed 
in miles per hour horizontally. The three curves 
are very fairly evenly placed, and they form a reason- 





able design. The best way to see whether the wagon 
could climb 1 in 30 on top gear is to raise the resistance 
curve parallel to itself through a vertical distance 
of 75 Ib. per ton, as shown dotted. It is then apparent 
that since this curve and the torque curve on top 
gear fail to cross one another that this hill is too steep 
to be climbed on this gear, the steepest climbable 
being 1 in 37. It remains to see whether this general 
design would be easy to drive. The test for this is 
that the three torque curves should approximate as 
| closely as may be to the rectangular hyperbola— 
|shown dotted—which represents the torque curve 
for an infinitely variable transmission gear worked 
by the same engine. The curve sheet is satisfactory 
jin this respect. It will be noticed that a certain 
dropping away of torque with speed tends to assist 
this approximation ; nearly straight torque curves 
would make the vehicle difficult to drive. So that 
the artificial restriction of valve lift, or of carburetter 
feed pipe diameter, usual to prevent the engine being 
unduly raced, is also of use in another way. The 
curve sheet shows many interesting things. Thus, 
|at 8 miles per hour the. wagon could steadily climb 
;a slope of 1 in 37; or if on the level road could 
| accelerate at 0-87ft. per second per second; or on 
| second gear could climb 1 in 17, or accelerate on 
| the level at 1-85ft. per second per second ; it can also 
| be predicted that if, when steadily climbing a slope 
|of 1 in 15 under reduced throttle on second speed 
| the throttle were suddenly opened, the wagon would 
accelerate at 0-53ft. per second per second. 

Touring car.—As a corresponding example, the 
case of a touring car may be briefly dealt with. A 
typical instance is one in which the car is to be of the 
|four-seater open touring type, weighing 
28 ewt. when fully laden, and just capable of climbing 
steadily 1 in 20, | in 10 and | in 5 on its three gears. 
| It is to be capable of about 40 miles per hour on the 
| level, with an engine speed not exceeding 1800 revolu- 
| tions per minute, and its resistance formula is known 
| from previous experience to approximate to R 50 


( 6 ). 


| the tractive effort on each gear to be calculated. 











Here we have enough data to enable 


On lowest gear, the tractive effort needed to climb 
1 in 50 is 448 lb. per ton. Add 52 1b. per ton for R 
| at the probable climbing speed, and the total tractive 
| effort equals 500 lb. per ton. On second gear the 
corresponding figure is 290 1b. per ton, and on top 
gear 185lb. per ton. These are all hill-climbing 
figures. From these figures we can calculate the 
values of GC as in the previous instance. Thus, on 
top gear 





Bs GC ‘ : 
| 185 =~” ,., taking D=32 as atrial. 
| 2a 1.4 x 32 
| Then 
| 6X 2aXis4 x BZ aa 
Go. ee Sn hth. 
95 


| Now, if the car speed is to be about 40 miles per hour 
| when the engine revolutions do not exceed 1800 
| revolutions per minute, the value of G must not 
j; exceed 4-25. We will put it at this figure to begin 
| 


: vs : 545 Jes J 
|with. Then C = - = 128 cubic inches, equi- 
} 4.25 

valent with a stroke bore ratio of 1-50 to a four- 


cylinder engine of about 3in. ~ 4}in., or 76mm. 
115mm. Using equation (3), we also obtain the 

other gear ratios, giving the series, 4-25, 7-5 and 

114-9 This gives a rough outline of the car which 

| further refinements can complete. 

| Summary.—-The three chiefly relationships in the 

| design of motor vehicles are the following : 


ns PoC 
(1) sda 4m 
(2) Tractive effort oa - lb. per ton. 
(3) Tractive effort = = Z vat Ib. per ton. 
|The third of these may be put in the form 
Tractive effort = 16,600 es" 


where 7 P has been written at its R.A.C. rating figure, 
and where C is expressed in litres, and D in milli- 
metres. This is sometimes convenient. 

It is not claimed that the solutions given above 
are incapable of improvement. Most of the factors 
are susceptible of small adjustments which may 
bring the designs better into line with other models 
or may reduce the cost of manufacture. But by 
following the theory above given, it is quite easy to 
study the possible permutations and combinations, 
and eventually to find a solution embodying the maxi- 
mum of good points with the minimum of bad ones. 
And that is as much as can be expected. 








THE PALMER ScHo.arsuip.—The Council of the Institution 
of Civil Engineers is prepared to consider applications made 
before the Ist December for a nomination to the Palmer Scholar- 
ship. The nominee must be the son of a civil engineer, he must 
be desirous of studying and graduating at the University of 
Cambridge, and his circumstances must be such as to need the 
help afforded by the scholarship. The scholarship is of the 
annual value of £40, and is now vacant Copies of the regula- 
tions may be had on application to the Secretary of the Institu- 
tion of Civil Engineers, Great George-street, Westminster, S.W, 
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MOTOR CAR SHOW AT OLYMPIA. 
No, IT.* 


In last week’s issue we mentioned one or two of 
the self-starting appliances which are to be seen 
at Olympia. There are others which desery: recog. 
nition at our hands, and particularly the Scott. 
Crossley apparatus, which is a combination of a 
self-starter and electric lighting set. The apparatus 
includes a set of accumulators comprising twelve 
cells in series for supplying current to an clectrie 
motor which is used to start the engine. The 
accumulators, coupled in four parallel groups of three 
cells each, are also used for illumination Purposes, 
each set having a capacity of twenty ampére-hours 
at six volts. There is a four-pole dynamotor attached 
to the crank case of the engine, the armature shaft 
| being driven from the crank shaft by a silent chain, 
| The dynamotor, taking current from the accumulators, 
is used first as a motor and later as a dynamo for 
charging the accumulators and lighting. Sectional 
views of the dyramotor are given in Fig. 12 herewith, 
It is differentially wound for generating purposes, 
the shunt winding of the field magnets being operated 
off the accumulators when the charging switch js 
closed. When operating as a motor the shunt coils 
are disconnected by the controller and the series 
winding only is used. These shunt and series wind- 
ings are so proportioned that when running as a 
dynamo the machine generates practically a constant 





current over a wide range of speeds. It will be 
noted that there are no sliding gears. The lever 
A is connected to a controller, the handle of 
which has three positions, namely, “starting,” 


” 


*neutral’’ and “ charging.”’ The armature shaft B, 
which has cut on it a small spur pinion C, drives three 
planetary wheels D. These wheels are free to revolve 
on spindles secured to the disc E, the latter being 
|also free to rotate round the armature. On the 
| sleeves of the wheels D small spur pinions F are pro- 
| vided which engage with a toothed ring on the sleeve 
G. This sleeve is free to rotate round the armature 
spindle and carries sprocket teeth for the chain 
connecting it to the engine crank shaft. When the 
controller switch is placed in the starting position 
the armature spindle B will drive the planetary wheels 
D, and these in turn through the pinions F drive 
the sleeve G, the speed reduction being 20 to 1; 
but as the wheel H is held stationary by the engine 
and chain gear, the entire planetary gear E, D, F, 
rotates round the armature spindle. On moving 
the handle of the controller, the lever A operates 
the bell crank lever J, and a band brake is applied 
to the dise E, and prevents it rotating round the 
armature spindle. As the pinions F cannot then 
revolve round the sleeve G, the latter is caused to 
rotate at one-twentieth of the speed of the armature. 
| In doing so it starts the engine by means of the chain. 
| The controller handle is then released, and the band 
brake is freed and the machine automatically becomes 
a dynamo driven by the engine. As soon as the engine 
speed exceeds that of the armature the sleeve G 
drives the spindle K through the pawls L, locking 
the whole planetary gear which is driven at a speed 
| proportionate to that of the chain gearing. In order 
that the disc E may be free to rotate even if the 
brake band is kept on after the engine has com- 
menced to “ fire,’’ a second free-wheel clutch M_ is 
| fitted between the disc E and the brake control drum 
N. In case of a back fire, the appliance is protected 
| against injury. With this object, the band brake 
is anchored firmly at one end, and is fitted in such a 
manner that a shock tending to cause the planetary 
mechanism to revolve in the wrong direction tends to 
release it. 

Another form of self-starter in which the motive 
mechanism is provided by springs is shown in Fig. 13. 
This is called the ‘‘ Ever-ready,”’ and is to be seen on 
| the cars shown by the Star Engineering Company, 
| Limited, Wolverhampton. It is made in various 
| sizes, according to the size of the engine to be started, 
land is placed below the radiator. The springs A 
are wound automatically, and then held by a brake 
| band which, in conjunction with a release lever B, 
| is connected by a trip cable to a pedal on the foot- 
board. When the pedal is depressed the brake 
band is released, and the energy of the springs is 
utilised to turn the crank shaft through the medium 
of an intermediate shaft with a universal coupling C. 
The springs are powerful enough to give several 
revolutions to the crank shaft, and when the engine 
has commenced to “fire’’ the appliance is auto- 
matically released by the coupling C. In case of 
failure to start owing to causes beyond the control 
of the appliance, such as defective ignition or want 
of gas, the springs have to be re-wound by hand. 
This does not require much effort, as the starter 1s 
provided with epicyclic reducing gearing D. If 
the engine requires to be turned slowly for grinding 
the valves or timing the engine, the sleeve E is re- 
moved and the starting handle F is inserted so that 
the engine can be cranked by hand. 

As we mentioned last week, a good deal of attention 
is now being paid to clectric lighting appar tus for 
motor cars, and it would seem desirable to combine 
in one unit the magneto and lighting dynamo. ‘The 
|Simms Magneto Company, Limited, is showing such 
|a@ combination—Fig. 14. The machine is of the 
| permanent magnet twin-armature type, the lower part 
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being an ordinary magneto—Siemens type—armature, | type. Its action is as follows:—At low speeds permanent de-magnetisation, owing to a compensating 
and the upper a sixteen-section drum-wound dynamo | current passes through the regulator, which places resistance in the reverse current circuit; in fact, 
The upper armature is driven from the | the subsidiary coils on the magnets before mentioned it is really only a differential action. The output 


. 


armature. a> eee ‘ : : s > : 
in circuit, thus strengthening the field. As the speed varies with the speed, being 1.5 ampéres at 400 


Jower one 


| 


by spur gearing with a ratio of 2 to I, | 
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Fig. 12—SCOTT-CROSSLEY SELF-STARTING GEAR 


through the medium of a free wheel to take up the of the dynamo armature increases with the speed of | revolutions per minute, and increasing to 8 ampéres 
load without shock when accelerating, and to allow. the car, the regulator throws the subsidiary coils out | at 1200 revolutions. The switchboard for_. this 
the dynamo armature to run as a motor, should the 

cut-out stick up. Both armatures run between the 
same pole pieces. The magnet system comprises 
three adjacent magnets, the central magnet being 






















































































Fig. 13—EVER-READY SELF-STARTER sige le NaleeER ear 


longer than the outside, and reaching to the pole Fig. 14—SIMMS-BOSCH LIGHTING DYNAMO AND MAGNETO 

shoe surrounding the magneto armature tunnel. 

The outer magnets surround the dynamo armature of circuit, and between certain speeds a permanent system is provided with cut-out, volt and ampére 
pole shoes. Two of these magnets are wound with magnet field is used only. As the speed further meters, and a four-gang switch. All connections to 
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Fig. 15—SHEFFIELD-SIMPLEX SIX-CYLINDER ENGINE 


subsidiary coils, the use of which is explained later. | increases, the regulator again throws the subsidiary the switchboard are brought to a ‘common plug 
The remainder of the machine follows standard | coils into circuit, but the current flows in a reverse board, enabling the switchboard to be removed 
magneto and dynamo practice. Mounted above the | direction, thus de-magnetising the magnets slightly. without dismantling the wiring of the car. The cut- 
pole shoes is a regulator of the electro-magnetic |The de-magnetising effect is not so great as to cause out is of the differential type, with series and shunt 
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The coils are provided with independent 
The shunt coil is so wound 


coils. 
adjustable contact points. 


that when the voltage of the dynamo is just above | 
that of the accumulator, the dynamo automatically | 


cuts in and commences to charge the battery, the 
charging current on its way to the battery passing 
round the series coil. As the charging current in- 
creases, this series coil cuts in its own contact points, 
thereby putting the two pairs of contact points in 
parallel with the battery circuit. 


speeds is eliminated. The shunt coil being of constant 


strength, just maintains its contact points closed, | 


and is therefore very sensitive in its action, whereas 
the series coil with its varying current always ensures 


The advantages | 
of this plan are that chattering of the points at low | 


housings on the side members of the frame, chain- 


| driven cam and magneto shafts, and _ thermo- 
syphon cooling. The engine shown in Fig. 15 | 


has six cylinders 89 mm. by .125 mm. cast in 
threes. The crank shaft is of substantial propor- 


tions and is carried in seven bearings, a remark which 
The valves are all on | 


| also applies to the cam shaft. 
one side. They are operated by adjustable spring- 
loaded tappets and oscillating levers, which in turn 
derive motion from the cam shaft, spring forks being 


| shaft. The pistons are very light, being made of 
pressed steel, all unnecessary metal being removed 


| by drilling. The radiator is placed in front of the 


engine, and from it the cooled water flows through 


introduced to keep the levers in contact with the cam | 


— 


| frame and revolves in gimbal bearings in brackets 
| Means for lubrication of these parts is provided, It 
| will be observed that the chassis frame has only one 
cross member, which carries the spherical casing fo, 
the globular end of the gear-box. The latter is hui}; 
up with central torque tube, in which the propeller 
shaft is carried. The gears are changed by meins of 
| a single lever on the gate principle, but by an ingenious 
contrivance a compound rotary and _ reciproc iting 
motion is obtainable with the one lever. The main 
drive on the back axle is clearly shown in the Sipple- 
ment. It is very substantial, easy of access, and is of 
the Hindley underhung worm type with ball bearings 
| throughout. Two pairs of internal expanding brakes 
are fitted inside a drum on the rear road wheels, and 














Figs. 16 


at least one pair of contacts being secure, and capable 
of withstanding road shocks without disconnecting 
the charging circuit. The reverse action takes place 
when the voltage of the dynamo is below charging | 
speed. The series coil contacts disconnect first, 
no sparking taking place, and the shunt contacts, 
being sensitive in their action, disconnect the dynamo 
when, the voltage is “neutral.’”’ The makers claim 
that with this System, in the event of the cut-out 
not working and disconnecting the battery, no damage 
to the battery or armature can take place, since the 
dynamo will run as a motor, owing to the free wheel 
that is interposed in the gear drive on the lower 
armature. The accumulator is of 12 volts and 
60 ampére-hour capacity. The positive plates are | 


and 17—ENGINE AND GEAR BOX OF THE BELSIZE 


an ample passage formed in the upper portion of the 
crank chamber, which is connected to the water 
passages round the cylinders by rectangular ports 
forming part of the casting. The trunk for the exhaust 
gases is a clean rectangular shaped casting secured in 
a novel manner to the cylinders without protruding 
bolts or set screws. The arrangement of the chain 
drive for the cam and magneto shafts is shown in 
the Supplement. The silent chain is taken round a 
sprocket on the cam shaft, and after passing under the 
sprocket on the crank shaft comes in contact with a 
spring-loaded fibre jockey pulley, after which it en- 


| circles the magneto pinion and returns to the cam shaft 
| side. 


The lubrication system has been well thought 


out, and there is an absence of oil pipes. A pump of 

















Fig. 18—15.9-H.P. BELSIZE CHASSIS 


of special design to withstand vibration, and any | 
additional lighting load when using powerful head | 
lamps without buckling the plates. The accumulator | 
is fitted in a detachable teak crate, easy inspection of | 
plates being provided. A fuse box is provided on the 
accumulator. 

Although the Sheffield-Simplex firm this year shows 
a tendency to come into line with several other of the 
best known cars of the highest grade, the 30 horse- 
power chassis possesses several exceptional features, as 
will be observed from the drawings given in our two- 
page Supplement. The most noteworthy departures 
from this firm’s recent practice are the introduction 
of the Lanchester type worm driven axle, a four-speed 


gear-box, cantilever rear springs carried in pivoted | sleeve and the foot brake extends right across the 


the sliding vane pattern and driven from the forward 
end of the cam shaft forces oil through the crank 
shaft to the main bearings, crank, and gudgeon pins. 
| A gauze-covered sump is formed in the back of the 
| crank case cover, from which the oil is circulated by 
| means of the pump referred to, and means are pro- 
| vided to keep the cam-driving chain well oiled. For 
| lighting purposes a dynamo is placed alongside of 
| the Bosch magneto and is driven by means of a chain 
| and dog clutch which can be operated by the driver 
at will. The engine has a fan fly-wheel and the clutch 
is of the multi-dise type with seventy alternate steel 
and phosphor bronze plates lubricated by powdered 
graphite. The shaft which carries the clutch pedal 








15.9-H.P. CAR 


a simple and effective means of adjusting them by 
hand is provided on the back axle. The brake rods 
are carried inside the frame. The control of the car 
is effected by three push pedals, one for the clutch, 
one for the brake, and one for operating the throttle 
valve. The petrol is supplied from a tank in the rear 
to the carburetter under pressure by means of an air 
pump on the engine. From the foregoing brief 
description it will be seen that although the new 
chassis differs very materially from that of last year, 
it embodies features of already recognised merit, while 
the workmanship is of superlative excellence. 

The success achieved by the well-known 15.9 
horse-power Sunbeam car has led other firms to turn 
their attention to vehicles of this popular power. 
One of these is Belsize Motors, Limited, Man- 
chester. Several views of the 15.9 horse-power 
Belsize car are given herewith in Figs. 16 to 18. 
The engine has four cylinders 80mm. by 140mm. 
stroke cast in pairs, and all the valves are on one side, 
being operated by a Renold roller chain-driven cam 





Fig. 19—DRIVE OF CAM AND MAGNETO SHAFTS 


shaft on similar lines to the practice adopted in the 
case of the 12 horse-power car made by the Mancheste. 
firm. This method of driving the cam and magneto 
shafts has proved quite satisfactory. As will be 
observed from the accompanying sketch, the chain 
adjustment is effected by means of a jockey wheel 
which is kept up to its work by means of a spring 
see Fig. 19. The engine is cooled on the thermo- 
syphon system, and the crank shaft runs in three 
white metal lined bearings, similar bearings being 
provided to the crank pins. As regards lubrication. 
this has been well looked after. Oil is forced by means 
of a pump in the crank chamber to the main bearings 
and troughs formed in the bottom of the crank cham- 
ber. The oil is also forced to the cam shaft bearings. 
The clutch is of the metal-to-metal cone pattern, 
and together with the fly-wheel is enclosed in a casing 
into which the circular gear-box is slid. This casing 
is bolted to the rear end of the crank chamber. The 
gear-box provides four road speeds and a reverse. 
The final drive to the back axle is by means of a pr‘ 
peller shaft, universal joint, and bevel gearing. 
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WORK OF THE GOVERNMENT AERO- 
NAUTICAL COMMITTEE. 
No. I. 

‘ue third technical report of the Advisory Com- 
mittee for Aeronautics, covering the year 1911-12, 
has just been issued. It is considerably more bulky 
then either of its forerunners. It contains, in fect, 
more than three hundred. pages, mostly close printed, 
and liberally interleaved with folding plates. The 
report proper, eddressed to the First Lord of the 
Treasury and sign od by Lord Rayleigh, the President 
of the Committee, runs to some twenty-five pages, 
and is merely @ general summing up of all that has 
heen done during the year. The remainder is in 
the form of @ series of eppendices wherein are pre- 
sented the results of the experimental work conducted 
under the Committee’s direction at the National 
Physical Laboratory, at the Royel Aircraft Factory, 
and elsewhere. In addition, the appendices embrace 
severel papers of @ more or less theoretical nature 
communicated by certain experts and a number of 
ebstrects of technical papers dealing with eeronautical 
It is, of course, in the appendices that 


THE 


mnatters. 


chief scientific interest concentrates, and in what | 
follows we have endeavoured to p-vsent a summery | 


of the principal features. 

Models. —In the first appendix we find a memoran- 
dum by the staff of the Aeronautics Department of 
the Netionel Physical Laboratory on the use of 
models in aeronautics. The question of how far 
experiments on models represent experiments on 
full-sized mechines hes been fairly satisfactorily 
settled in the case of ships, but in the region of aero 
nautics it is still a very debatable subject. The 
principle of dynemical similarity enunciated by Lord 
Rayleigh some time ago has, however, done much 
to place the matter on a@ sound basis, and in the 
memorendum referred to we find this principle taken 
as the starting point of the discussion. The problem 
is divided into four parts, namely, (1) the comparative 


resistance of model and full sized dirigible balloons ; | 
(2) the comparative lift and drift of model and full | 


sized aeroplanes; (3) the comparative  stebility 
of model and full sized aeroplenes; end (4) the 
comparative thrust and efficiency of model and full 
sized propellers. 


two sets of experiments carried out on similar shaped, 
but different sized models. 
lin. each in diameter, and was tested at the National 


Physical Laboratory in water flowing with a velocity | 
The other set was constructed | 


of 1-78ft. per second, 
of goldbeater’s skin, and each model wes round about 
3ft. in diameter. The tests on these models were 


made at the Army Aircraft Factory, and involved | 


towing them through the air at a velocity of 20ft. 
per second. The law of comparison deduced from the 


numerical results of these experiments is expressed | 


in the formula 
Y= f p no-is (v pe 


wherein F is the resistance, k a constant, p the density | 
of the medium in which the experiment is conducted, | 


nthe kinematic coefficient of viscosity of the mediun. 
nthe velocity of the body, and J one of its principal 
dimensions. We note that a large wooden model 
of an airship Ift. in diameter has been constructed. 
Its resistance is being determined by towing tests 
in the Froude National Tank, and the results will 
efford further information on this subject of the 
comparative resistance of similar models. 
memorandum makes no reference to the possibility 
or otherwise of there being a difference between the 
results arrived at with 9, stationary model in a flowing 
medium and those obteined from a@ moving model in 
a stationary medium. It tacitly assumes that there 
is no difference. Of more importance is the apparent 
omission from the work of any reference to the nature 
of the surfaces of the models and its influence on the 
resistance. To be quite satisfactory the small ebonite 
models should have been compared with large ebonite 
models or the large goldbeater’s skin models should 
have been compared with small goldbeater’s skin 
models. It is hardly conceivable that the change ot 
inaterial can be made without influencing the results. 
Yet the investigators are about to complicate matters 
still more by introducing a third set of results derived 
from «& wooden model. Further, they apparently 
neglect this influence of the nature of the surface in 
one place and take account of it in another. For in 
exterpolating their experimental results to the case 
of a full sized dirigible balloon they are careful to 
specify that its envelope must be made of gold- 
heater's skin. To those more interested in aero- 
Planes than in dirigible balloons these experiments 
on model dirigible shapes are of interest as affording 
indications of the body resistance of aeroplanes. 
We notice thet, according to the law of comparison, 
It should be possible to construct an aeroplane body 
5ft. in diameter and 30ft. in length which would have 
& resistance of only 15 Ib. at 60 miles per hour. As 
regards the comparative lift and drift of model and 
full sized aeroplanes, it would appear that the influence 
of scale is negligible. The comparative stability 
of model and full sized aeroplanes made out of the 
Same materials follows Froude’s law. In other words, 


the stability of the model will be similar to that of 
the full sized machine, provided the speeds of flight 
are proportional to the square roots of the correspond- 
Ing linear dimensions. 





The comparison of model and 


As regards the first of these divi- | 
sions, the law of comperison has been deduced from | 


One set was of ebonite | 


pe 
Phe | 


full sized propellers was dealt with in last year’s 
report—-see THE ENGINEER, August 25th, 1911, 
page 194—wherein it was shown that Froude’s law 
is followed very approximately. The present memo- 
randum confirms this result. 

Frictional resistances of surfaces in air and water. 
If an experiment on the frictional resistance of a 
given surface is conducted in a certain medium, 
and if it is required to deduce the frictional resistance 
of the same surface in another medium it has hitherto 
generally been held that the conversion could be 
made on the supposition thet the ratio of the resist- 
ances was equal to the ratio of the densities of the | 
media. Lord Rayleigh’s theorem of dynamical | 
similarity shows, however, that this simple lew can | 
only hold in cases wherein the quantity v//n is constant. | 
Some experiments to test this were conducted by | 
Dr. Stanton, who compared the resistence of air | 
passing through a pipe with the resistance of water 
flowing through the same pipe. He hes succeeded 
in demcnstrating that if the * viscosity ratio” v ln 
is the same for both media the frictional resistances 
will be proportional to the densities. The law con- 
necting the resistances when the viscosity ratios are 
different is not explicitly stated. 

Experiments on airship models.—A variety of | 
experiments on airship models are described in a | 
memorandum contributed by Messrs. Bairstow and 
Eden. These experiments are the continuation of 
those dealt with in the two previous reports. For 
the sake of the bearing which this subject has on the 
construction of aeroplane bodies we note one of the 
{most striking features of these experiments. In 
| testing the resistance in water of a lin. diameter 
| ebonite model of the Lebaudy airship it was noticed 
| that there was a fairly considerable region of dead 
water at the tail end, and that the flow in this region 
| wes extremely slow. It was therefore argued that 
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STRUT SECTIONS FOR AEROPLANES. 
Fig. 1 


| by truncating any portion of the model within this 
| dead region the total resistance should not be appre- 
ciably affected. A model was therefore made in 
which successive sections of the tail were removable 
and the resistance tested at several speeds from Ift. 
to 2ft. per second. At all the speeds the resistance 
of the truncated model was found to be very approxi- 
mately the same as that. of the complete model 
until as much as 0-8in. had been cut off the tail. 
When the truncation was carried further the resist- 
ance began to increase, and it became apparent that 
the dead water region stopped somewhere at about 
0-Rin. from the original tip of the tail. The total 
length of the original model was 6i1., so that 13 per 
cent. of its length could be cut off at the tail end 
without affecting its resistance. 

The wind resistance of struts.—An interesting and 
practical memorandum on the wind resistance of 
certain forms of aeroplane struts is contributed by 
Messrs. Booth and Eden. The struts tested were 
2ft. to 3ft. in length, and were made of varnished 
wood. Their cross-sections are shown in Fig. 1. 
The experiments were carried out in the 4ft. wind 
channel—see THE ENGINEER, September 9th, 1910— 
in a eurrent of air flowing at 20 miles per hour. From 
the results thus obtained the resistances of the struts 
for 100ft. of their length and in a current of air flowing 
at 60ft. per second—41 miles per hour—were calcu- 
lated. These calculated results are given in Table I. 
column 2. In column 3 the weights of the struts 
are given based on 43 1b. per cubic foot as the weight 
of the wood. The weights given are for struts 100ft. 
in length—the aggregate length of strut on a biplane 
—and in each case the maximum thickness is taken 
at lin. It will be noticed from the table that those 
struts which have low resistances have high weights, 
but it must be borne in mind that if the smallest 
strut illustrated in Fig. 1 is strong enough all the 
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others must be unnecessarily strong. To arrive at a 
true basis for the comparison of the merits of the 
different sections each strut should be supposed as 
required to support the same end load. In other 
*“ moment of inertia’ of the various 
sections should be constant. In column 4 of the 
table there is given the maximum thickness of each 
strut corresponding to its possession of a least 
moment of inertia of 0.05in.‘ To find the comparable 
weights of the different struts the figures given in 
column 3 are to be multiplied by the square of the 
figures given in column 4, and to find the correspond- 
ing comparable resistances the figures give . in column 
2 are to be multiplied by the figures given in column 4. 


TABLE 1.—Resistance, de., of Aeroplane Struts. 
' Maximum | Fquivalent 
Section of Re ist- | weight, thickness | weight for 
| strut. ance. | ght for equal equal 
| } | strength. | strength. 
| a ee, PEA SIN SS) EE ARS 
| Ib. | ib. in. Ib. 
| Circle lin. dia. 43-0 | 23-4 1-005 295 
| Ellipse lin. x 2i. 22-2 | 46-8 0-845 144 
| Ellipse lin. x Sin. 15-2 117-0 0-672 117 
| De Havil and ! 25-5 29-2 0-990 180 
| De Havilland 2 22-6 29-2 0-990 163 
| Farman . 22-9 36-0 0-905 184 
| Bléviot A 23-7 37-2 0-920 162 
Blériot B 24-5 | 49-8 0-827 156 
Baby 7-9 | 59-4 0-822 79 
Beta 6-9 | . 88-1 0-718 75 
B.F. 7-2 | 133-0 0-650 84 
B.F. 35 6-3 | 128-0 0-677 84 
B.F. 352 10-9 | 128-0 0-677 103 
| 


! Blunt end foremost. * Sharp end foremost. 

These figures may be calculated by those who want 
to do so. Their practical significance will not, how- 
ever, be fully realised by merely tabulating them 
side by side. To obtain a criterion of the relative 


| suitability of the struts the writers of the memoran- 


dum consider the designing of an aeroplane the gliding 
angle of which is to be 1 in 6. Imagine the machine 
completely designed with the exception of its struts, 
and let its weight in this condition, together with its 
load, be denoted by W. Then the drift resistance in 
this state is given by D = 4 W. The struts are now 
added, and we will suppose that their total weight 
is w and their total resistance r. The drift resistance 
is thus increased by a quantity d given by D d 
1(W + w), that is, d= 3w. The addition of 
the struts has thus increased the total resistance of 
the aeroplane by }w + r, or by $( w+ 6r). It is 
thus obvious that so far as the total resistance of the 


| . . 
aeroplane is concerned the resistance of the struts 
| is six times as important as their weight. 


Further, 
if an additional weight M be added to the loading of 
the machine the drift resistance will be increased by 
§M. It follows, then, that the addition of the struts 


is equivalent to the addition of a lo&d M given by 


M=w+6r. This load M may be called the 
*‘ equivalent weight ’’ of the struts, and in column 5 


|of the table the equivalent weights of the struts 


examined are set out. As an example of the use of 
these figures, the report remarks that if struts of 
** Beta ”’ section were employed on a Farman biplane 
the machine would be able to carry 79 lb. more useful 
load without calling for increased horse-power. 
Before leaving this memorandum we may note that 
the experimenters tested a lin. diameter circular 
strut inclined at 30 deg. to the current. Its hori- 
zontal section was thus a lin. 2in. ellipse. In 
this position its resistance per 100ft. of projected 
length in a current of air at 60ft. per second was 
found to work out at 12.0 Ib. This figure should 
be compared with the 43.0 1b. of the same circular 
strut placed normally in the current and with the 
22.2 lb. of the lin. x 2in. elliptical strut also normal 
in the current. To adopt the cautious language of 
the memorandum, it does not appear that there is 
any aerodynamic disadvantage in the use of inclined 
struts. 

Experiments with full-sized machines.—Under this 
heading three memoranda are contributed by Mr. 
Mervyn O’Gorman, the superintendent of the Royal 
Aircraft Factory. The first of these is a preliminary 
discussion of the possible full-scale work which might 
be undertaken. We note that the problems asso- 
ciated with the stability of aeroplanes are to be given 
a pre-eminent place in this field of research. The 
second memorandum describes certain investigations 
—one can hardly call them experiments—which have 
been made in connection with a Farman type ot 
machine known as F.E.2, and with an aeroplane of 
the Santos Dumont type, known as S8.E.1. In the 
first case the original design was step by step improved 
in various directions until in the end an apparently 
new machine was evolved. Thus to diminish the 
head resistance new designs of struts were adopted, 
the biplane tail was converted into a monoplane tail, 
the amount of rigging was reduced, and the head 
resistance of the radiator was diminished. To 
improve the mechanical efficiency the propeller was 
altered and the engine and carburetter were very 
carefully tuned up. A new curve for the wings was 
adopted, and a special paste or ‘‘ dope ’’ was devised 
whereby a very perfect stretch for the cloth covering 
was obtained. The ease of control was increased 
by reducing the friction of the control wires, by 
increasing the area of the wing flaps, and by cross- 
connecting the wing flaps in such a way that the 
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lowering of the one raised the other and vice versa. 
The directional stability was improved by adopting 
a better form and larger size of rudder. The longi- 
tudinal stability was augmented by omitting the front 
elevator plane and by re-distributing the weight. 
It appears that the Henry Farman Company arrived 
at the same result in the same way at about the 
same time. For in the machines of its manufacture 


submitted for the French Military Trials in the autumn | 
discarded. As | 


of 1911 the front elevators were 
regards the 8.E.1, it appears that testing and tuning 
up had only just been completed when the machine 


was completely wrecked and its pilot, Mr. T. Ridge, | 


killed. Mr. O’Gorman’s third memorandum is, 
briefly put, an illustrated description of the B.E.2 
biplane, the celebrated machine which, in the hands 
of Mr. G. de Havilland, attracted so much attention 
during the Military Aeroplane Competitions in 
August. We hope to deal with this machine in our 
next article. 

Screw propeller theory—A memorandum on this 
subject is contributed by Sir George Greenhill. 
He commences with a reprint of Rankine’s classical 
paper on “ The Mechanical Principles of the Action 
of Propellers,’’ read before the Institution of Naval 


Architects in 1865. Thereafter follows a com- 
mentary on Rankine’s theory. Sir George’s “* com- 


ments ’’ extend to eleven pages, and are an almost 
literal reprint of Chapter V. of his recently published 
work on “The Dynamics of Mechanical Flight,” 
reviewed in THE ENGINEER for August 9th of this 
vear. In addition to this memorandum, the report 


contains four others devoted to the problems of the | 
These comprise an account of experiments | 


propeller. 
on model propellers conducted on the whirling table 
at the National Physical Laboratory by Messrs. 
Bramwell, Hyde, and Neal, a memorandum by Mr. 
Bramwell entitled **Some Notes on the Possible 
Efficiency of Propellers,’’ another by the same writer 
dealing with the effect of size on the efficiency and 
performance of propellers, and, lastly, a contribution 
by Mr. H. Bolas entitled ** Notes on Aerial Propellers.” 
All these memoranda are no doubt of great value. 
They do not, however, lend themselves readily to 
abstraction, and should be consulted in the original. 

Among other sections of the report there will be 


found some notes on the steering of airships by | 


Rear-Admiral R. 8S. H. Bacon, reports of tests on 
balloon and aeroplane fabrics, a long memorandum 
on meteorological subjects dealing principally with 


wind structure, and an important report on some | 


experiments by Messrs. Bairstow and Jones, of the 
National Physical Laboratory, on experiments on 
models of aeroplane wings. In a succeeding issue we 


hope to notice the latter memorandum at some length. | 








AIR COMPRESSORS. 

A PAPER on the above subject was read before the Man- 
chester Association of Engineers on Satu day November 
9th by Mr. George Barr. The chair was occupied by Mr. 
Charles Day, the President. The paper was offered with 
the idea of considering the reason why compressed air 
is accepted as an inefficient means of power transmission, 
as well as to show what had been done by manufacturers 
to improve this class of machine without any considerable 
pressure having been brought to bear on the subject by 
users. The author said that very inefficient plants exist, 
and exist in large numbers, and are still being laid down. 
Why was this? Was it simply because it is thought 
nothing but inefficiency can be expected ? Why not have 
the same strict specification applicable to air compressing 
plant as has been the rule for electric generating plant ? 
The only reason which can be put forward why such a 
course was not adopted, would seem to be, taking a wide 
view of the matter, that few engineers had given much 
study to compressed air, and had taken it for granted 
that what had been, must still continue. We might look 
at the matter from this standpoint and see if the facts are 
as indicated. What did we find, in inquiries issued for 
large compressors ? The capacity of machine was given, 
if steam driven, steam pressure and vacuum mentioned, 
if electrically driven, voltage. It might be, but it was not 
general, that steam consumption was asked, and on a very 
rare occasion a capacity test was called for. Such a test 
when made was seldom, if ever, any check on the output of 
the machine ; the test generally being to fill a reservoir 
of given capacity from atmospheric pressure to final 
working pressure. The temperature of the air might be 
taken or might not, and when taken was generally mis- 
leading, and possibly allowed of error up to 10 per cent. 
It was questionable whether there was one compressor 
the actual capacity of which was known through a test. 








A WHITEHALL CLUB DinnER.—A single candle in the middle of 
a large unlit hall makes almost as much towards sociability 
as a camp fire in a desert. It was no doubt for this reason that 
the Whitehall Club, known well for its genial hospitality, 
arranged that all the lights should be extinguished during the 
awkward quarter of an hour that precedes dinner ! The occasion 
was one of some importance, for Mr. Elliott Cooper, President 
of the Institution of Civil Engineers, was invited to the first 
house dinner of the season to receive the felicitation of the Club 
on his election, and there were, besides other notable guests, 
amongst whom, as they were speakers over the port, we must 
mention Mr. Alexander Dow, of Detroit, who made a charming 
speech in the American manner, and Sir Newton Moore, 
K.C.M.G., the Agent-General for Western Australia, who 
somehow or other brought us round from questions of inter- 
national hospitality to the consideration of universal military 
service, of which he is a pronounced advocate. We must not 
forget to mention that Mr. Midgeley Tayler, the chairman of the 
Club, presided, and proposed the health of the principal guest, 
to which Mr. Elliott Cooper responded in a simple, sincere and 
brief speech. The Club, which, as everyone in Westminster 


knows, is one of the great resorts of engineers, is to be com- 
plimented on the excellent idea of entertaining the President of 
the Institution and congratulated on its new building in Princes- 
street, which some of the guests saw for the first time. 


THE MOTOR SHIP JUNO. 
Ne. I. 

WE must admit to a very special feeling of interest 
in the productions of the Nederlandsche Fabriek of, 
Amsterdam, as not only did the Vuleanus, whose en- 
gines were built by that firm, form the subject of the 
first of the series of critical articles on the 
engine which we have been publishing, but we were 
then, and have been since, particularly impressed by 
| the ingenuity displayed in many directions, and by 
| the close following of steam marine practice which the 
company has maintained from the first. 
often laid stress on this point that we need not repeat 
our arguments here. It will be remembered that the 
| Vuleanus was fitted with the first reversible marine 
| engine turned out by this firm, and as such it was not 
reasonable to expect that the design should prove to 
| embody the best solution of all the problems involved. 
Hence, in the descriptive article which appeared 
in our issues of January 6th and 13th, 1911, we ven- 
/tured upon a number of criticisms of points which 
appeared to us to be capable of improvement. These 
criticisms were, of course, only the result of the 
impressions made upon our mind by an inspection 
of the engine and were not then supported by actual 
running results. Since that article was 


second set of engines designed upon the experience 
| gained with that vessel should be of special interest. 
No other firms have had the advantage of a year’s 
experience of the running of a comparatively large 
set of their engines of the commercial type under 
actual sea conditions, so that their designs are neces- 
sarily of a somewhat tentative nature, though it 
must be said that many of the engines under con- 
| struction by various firms in Europe present very 
| promising features. The Juno has been constructed 
| by the Nederlandsche Shipbuilding Company, of 
| Amsterdam, for the Anglo-Saxon Petroleum Com- 
| pany, the owners of the Vulcanus, under the super- 
| intendence of Mr. J. Meyer, who is one of the keenest 
supporters of the motor for marine purposes. The 
ship is 258ft. long between perpendiculars, 45ft. 
moulded breadth, and 18ft. 6in. draught, and comes 
out at 4300 tons displacement and 2675 tons dead- 
| weight. She has thus 2400 tons greater displacement 
|than the Vuleanus, and her engines of 1100 brake 
horse-power, as against the 500 of the Vuleanus, in- 
| crease the speed from 8.4 to 10.5 knots. She is 
of the same general design as the older vessel, and is 
built for the same service, the carriage of the various 
| grades of oil from the wells to the distributing centres. 
| Before proceeding with a description of the engines 


| of the Juno we think that a useful purpose may be 
served if we give the actual facts concerning one or 
| two happenings to the Vuleanus which have hitherto 
| been the subject of vague rumour only. For instance, 
on one occasion the ship rammed the dock wall at 
Constanza, rumour stating that the accident was 
entirely due to the failure of the engines to 
reverse. The Nederlandsche Fabriek, assures us that 
in no case have the engines failed to reverse when 
called upon to do so. The entrance to Constanza is a 
very difficult one, and a ship requires the services of 
a tug in order to get round a very awkward corner. 
On the occasion in question the tug was not available, 
and the Vulcanus attempted the entrance unaided, 
with the almost inevitable result that a collision 
occurred. Another accident was due to the breaking 
of a crank pin bolt when a few hours out from Rotter- 
dam. As is well known, the work these bolts have 
to dois very little, except when racing occurs, when 
the inertia throws an appreciable amount of load 
upon them. The builders state that the engines 
had just been taken down for a general inspection 
(not for an overhaul), and that in reassembling, this 
bolt had been overstrained simply through careless- 
ness in tightening up, and broke after a very few hours’ 
running. The other bolt went and the keep fell off 
into the pit: then the crank web jammed on it and 
brought the engine up solid. However, the engineers 
got the bent connecting-rod down, and the ship pro- 
ceeded on her way on five cylinders to Barrow-in- 
Furness, where the connecting-rod was straightened ; 
from Barrow she returned to Amsterdam. .After 
the accident to the bolt it was noticed that the engine 
was not running so sweetly as usual and that the 
exhaust was very smoky. This was hardly to be 
wondered at when it was discovered that the shaft 
had been twisted by the momentum of the fly-wheel 
on the occasion of the fracture in the bolt, so that the 
timing of{the valves was all anyhow. A new crank 
shaft put all right. The stresses to which the engine 
must have been subjected show that there should be 
ample margin of strength throughout. The last 
point to which we shall refer is the bursting of an 
air vessel when in port. These vessels were originally 
made of steel with the ends welded on and the pipes 
leading out from the top, an internal pipe extending 
nearly to the bottom of the vessel being fitted to allow 
the water which is bound to be thrown down to be 
blown off. A small crack developed in this pipe, of 
course, unfortunately, near the top end, so that the 
air escaped through this crack instead of blowing 
the water up the pipe. Thus the vessel got nearly full 
of water, and in pumping up with the small volume 
left the pressure was raised very much more quickly 
than would have been the case with an empty vessel. 
This took the engineer by surprise, as he allowed 
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written, | 
however, the Vulcanus has been constantly at work | 
for nearly a couple of years, and a description of a | 


himself some minutes before thinking it necessary to 
look at his gauge, and the rise in pressure meanwhile 
burst the vessel. Relief valves were deliberately 
|not fitted, as the builders reckoned that a motop 
/engineer would probably have much the sane pro- 
| clivities as his brother steam engineer and serew down 
| a relief valve which showed signs of leakage, so that 
| the cure would be worse than the disease. Now, 
| however, a relief valve designed by Messrs. J. and , 
| Hall, of Dartford, to overcome this very difficulty of 
leakage in their refrigerator plant has been adopted, 
This device consists in simply blanking the orifice 
below the relief valve by a dise of copper of such gauge 
that it shall burst when the predetermined pressure 
is reached ; then, and then only, could the air get 
ito the relief valve proper, which would accordingly 
lift and save damage to the air vessel. Of course, 
| the copper disc in the pipe would by itself be sufficient 
| merely to save the air vessel, but the burst into the 
| open air would probably be somewhat disconcert- 
| ing and the air would be entirely exhausted, 
| whereas the fitting of the relief valve in addition 
| gives a return to ordinary conditions and the dise can 
| be renewed when convenient, probably at once if the 
| valve is leaking. This simple little device should do 
much to make the safety promised by a relief \alve 
a reality, and not the sham it so often is, though 
even then the valve ought to be lifted by hand from 
time to time just to see that it is not stuck up. It 
should be mentioned that small holes are drilled in the 
flange around the disc to allow any air which may leak 
past the disc to escape into the atmosphere, instead 
of accumulating on the opposite side of the dise below 
the relief valve, which would, of course, prevent the 
disc from bursting when it ought to. At first sight 
it would look as if this was simply a return to the 
leaky or unsafe conditions previously existing, but, 
of course, the disc can be made tight by jointing 
material, whereas the valve cannot. In another way, 
too, greater safety has been obtained. The air bottles 
are now pressed out of a steel billet, the neck is then 
closed in and the end serewed on; welds are not 
trusted. The possibility of the accumulation of 
water in the bottle, which led to this accident, and 
which would most certainly have a deleterious effect 
on the steel, is entirely obviated by the simple 
method of upending the bottles and admitting the 
air to and drawing it from the bottom instead of the 
top. We quite admit that these are almost trifling 
points, but they are among those multifarious little 
details which can only be learned by experience and 
which go to form the grand total of small and large 
items which spell success or failure. We have, tov, 
| digressed into a narrative of disaster, as we think that 
it is much better at this stage of the industry that the 
troubles which do occur should be fully explained and 
the steps taken to remedy them made known, rather 
than that rumour, based in most cases upon ignorance, 
should be allowed to spread and cause misgivings in 
the minds of those interested, possibly as users. 


We will now proceed to the description of the new 
engine, drawing attention on the way to modifications 
which have been introduced as a result of the makers’ 
experience with the Vuleanus. The most radical 
alteration to be seen is in the method of supporting 
the cylinders. It will be seen from the engravings 
given as supplements that there are two distinct sets 
of columns—six cast iron guide columns at the back 
and sixteen turned steel vertical columns, whilst 
there are eight turned steel diagonals. In order to 
arrive at a correct idea of the reason for this it is 
necessary to go behind the scenes for a moment and 
to think the problem out with the designer. ‘The 
cylinder diameter is 22in., and if we assume that 
under certain conditions which we have dealt with in 
a previous article the pressure rises as high as 800 Ib. 
per square inch—and we have diagrams to show that 
it may be more—the total load tending to separate 
the bottom brass from the cylinder cover is something 
over 130 tons, or enormously in excess of anything that 
could exist in a steam engine of a corresponding size. 
If the ordinary form of cast iron column were to be 
used, this stress would have to be taken down tho 
column, out to the foot, and back along the bed- 
plate to the bearing. This the designer did not 
fancy. The inherent feature of a motor, the equal 
size and small diameter of the cylinders, allows this 
stress to be carried vertically downwards very close 
to the centre of the bearings with a comparatively 
short beam between the foot of the two columns 
to carry the bearing, and as the columns are taken 
right up to the top of the cylinder, where are the 
holding down nuts, the whole stresses can be com- 
pletely contained within a very narrow base and with a 
very short overhang. Thus far an enormously strong 
construction results. But the very narrowness of 
the base entails a grave defect by reducing the resist- 
ance to lateral stresses, and hence the diagonal stays 
have to be added. The cast iron guide columns 
already referred to are bolted to the bed-plate in the 
ordinary way, but it was not thought advisable to 
make these columns fast to the cylinders at the top 
as well. The flanges therefore have no bolt holes. 
but are faced at the sides in a fore-and-aft direction. 
and these faces fit between machined plates bolted 
on the sides of the- cylinder flanges, so that there can 
be no lateral movement and the thrust of the guides 
is taken on the side plates and the guides are main- 
tained in line with th> cylinder axes. The cylinders 
are thus free to rise on the steel columns, as actually 
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happens when starting up, without putting any 
longitudinal stresses on the cast iron columns. 

[tis with considerable hesitation that we venture upon 
anything but favourable criticism of such an important 


feature of design arrived by a firm of such standing | 


and experience as the Nederlandsche Fabriek. We 
must therefore be distinctly understood to be merely 
putting into words the impression made upon what 
we must, for want of a better term, call our “ engineer- 
ing sense” by observation alone, not by calculation 
or actual experience of the point in question, when 
we express ourselves as a little doubtful about this 
form of construction as carried out on the Juno. 
‘The engine gives the impression of leanness and want 
of rigidity laterally, as if the diagonals had not 
suflicient splay, and at the full speed of the engines 
there is a certain amount of tremor in one or two of 
them. As, however, the others are still, this may 
not be of any importance, but an engineer would 




















that engines with cast iron columns are working 
| without failure ; the relieving of the cylinders them- 
| selves from longitudinal stresses is also a most 
valuable feature. Our mental impressions must, 


the builders, who have thirteen sets of machinery 


of the same general design in various stages of con- | 
This design does at any rate give a nice | 


struction. 
open front to the engine, making it very accessible, 
and conveying the satisfactory impression to the 
marine engineer’s mind which we referred to in con- 
nection with the Eavestone. 

Another and more pleasing alteration is the 
method of driving the cam shaft-—see the draw- 
ing on this pege. This is a great improvement 
on the Vuleanus plan, which we criticised some- 
what freely. In the Juno the excentrics on the 
crank shaft are done away with, and their place is 
taken by a spur wheel which meshes with a wheel 
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Section on Line c.d. 
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naturally prefer to see an entire absence of tremor 
in these parts. The vertical columns are as stiff 
and rigid as could be desired, and the whole engine 
itself is steady laterally, though how far this is in- 
fluenced by the stout stays from the cylinders to the 
sides of the ship we are unable to say. But we 
do not like to see the top of an engine thus stayed, 
«sm the event of the ship working in a seaway, as 
she inust do, unknown stresses may be thrown upon 
the lraming. It is only fair to add that in the course 
ot & trip we made from Ymuiden to Den Helder, 
with the ship fully loaded, and when there was enough 
“ea to cause a good deal of motion, all the guides and 
bearings ran as cool as the proverbial cucumber. 
The justification for the alteration in the design of 
this part of the engine, if any justification is needed, 
lies in the fact that it is lighter than the cast iron 
columns, and steel is certainly a far better material for 
“arrying the enormous stresses in the vertical line 
than cast iron, though it should not be overlooked | 









VALVE MECHANISM OF THE JUNO’S ENGINES 


twice the diameter on a short intermediate shaft, 
just as on the Selandia, except that the whole of the 
two to one reduction is obtained by a single pair of 
wheels and the gears are exposed and only fitted with 
an oil and finger guard. This intermediate shaft 
has four small cranks on it, and from these four 
cranks four coupling rods lead up to similar cranks 
on the ahead cam shaft. Thus the coupling rods 
are made as short as_ possible, though they 
are still of considerable length, and their speed 
of oscillation is reduced by half, so that their tendency 
to vibrate is minimised, and by a neat little bit of 
shop practice is still further reduced. The rods con- 
sist of tubes as before, but these have longitudinal 
saw cuts down their sides for nearly their whole 
length; these saw cuts are opened out in the centre 
by little distance pieces, so that a very stiff form of 
beam is produced which would be thought to be 
practically incapable of vibration. As a matter of 
fact, however, there is still some ‘‘ dither’ on these 





moreover, be largely discounted by the confidence of | 








rods at full speed, and they probably require to be 
made of thicker tubing still. This alteration in 
design, by the way, does not seem to have been 
suggested by any failure of the Vulcanus gear, 
unsubstantial-looking as that was, but it is obviously 
a much more mechanical arrangement. 

Forced lubrication has now been abandoned, all 
the parts receiving their necessary supply from 
| sight-feed lubricators, of which, as will be seen from 

the engraving, there is a considerable number. There 
is with these sight feeds probably a tendency to 
over-lubricate, and so light steel plates are fitted 
between the columns in front of the connecting-rods 
to catch the splashes and direct them into the bottom 
of the bed-plate, which forms a sump deepest in the 
middle of its length, as in the Vuleanus. From here 


the oil is pumped into a filter and cooler at the top 
of the engine-room, and is returned by gravity to the 
sight feeds. 


A little distance below the bottom of 





Astern—S. 















































Section on Line a.b. Swain Se 


the cylinders will be noticed a sort of division plate, 
through which the piston-rod works in a gland, its 
purpose being to catch any dirt that may be thrown 
out from the bottom of the cylinder and prevent it 
getting into the oilin the sump. From the appearance 
of this plate it is pretty effective, and pretty necessary. 
With the ordinary type of closed-in engine this dirt 
would all fall into the crank case and pollute the oil, 
unless a gland were fitted round the bottom of the 
piston, as in the Eavestone. With the short four- 
cycle piston this gland, however, would be impossible. 
so that the division plate becomes the only alternative. 
though owing to the clearance above it necessary for 
getting at the piston it tends to increase the height 
of the engine. The absence of a gland on the pistons 
does, however, allow a certain amount of gas which 
gets past the rings to escape into the engine-room, 
though the amount is not sufficient to affect the 
atmosphere appreciably. In a way this is not 
altogether a disadvantage, as on one occasion 
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a continuous discharge of gas from the bottom of 
one of the cylinders of this engine pointed to some 
thing being wrong with the rings. The beautiful 
arrangement for access to the piston, illustrated 
in our issue of March 15th, page 271, then came 
into action. The engine was stopped, the lower 
part of the bore of the cylinder was lowered and a 
broken ring was exposed to view in a very few 
minutes. The broken ring was quickly replaced 
with the piston standing on the rod. A coned ring 
in two halves was then placed round the flange of the 
upper part of the cylinder, the piston was then moved 
up, and the cone gathered the rings into the bore 
one after another as quickly as the part could be 
raised. The two parts of the cone ring were removed 
just before the two parts of the cylinder met, and the 
whole replacement was a testimony to the advantage 
of the design. As we have said before, we cannot 
imagine anything simpler. 

Though an air blast was quite sufficient to cool 
the 400 mm. by 600 mm. cylinders of the Vulcanus, 
it was obviously not to be-relied on for the 560 mm. 
by 1000 mm. cylinders of the Juno, even though the 
revolutions are reduced from 180 to 125 per minute. 
Oil may be advisable even though it is not very 
efficient for closed-in engines. Here, however, with 
an open engine and no forced lubrication, water is 
undoubtedly the best, and ordinary telescopic tubes 
are fitted, though without any overhangs, as the 
glands and stationary tubes are held in the division 
plate directly under the pistons. We gave our 
views on this subject in dealing with the Eavestone 
—see page 434 ante—but here the glands are very 
accessible, and can be adjusted, or even re-packed, 
while the engines are running, and any leakage which 
may take place falls into the division plate, whenc2 
it can be drained off into the bilges. Fresh and not 
salt water is used throughout for cooling. and is itself 
cooled in a small auxiilary condenser. 

The “valve gear ”’ has certainly been much sim- 
plified and lightened, though the separate cam shafts 
for ahead and astern gear are retained. Instead of 
carrying the two shafts in brackets on a weigh 
shaft and swinging them round the spur driving gear 
into place, the two shafts are now carried on a common 


bracket which slides along a straight horizontal guide | 


face, so that either set of cams can be placed under 
the rollers as required. This still calls for a weigh 
shaft, but for one of much lighter scantlings, as it has 
only to shift and not to carry the two cam shafts, 
and no counter balance weights are required as on the 
Vuleanus. 

[t was somewhat of a puzzle to us how the two cam 
shafts could slide on a straight surface without 
buckling the four coupling rods leading down to the 
little crank shaft below, the upper ends of which seem 
to require an are for their travel laterally. Investiga- 
tion led to the discovery of a very neat and somewhat 
unusual little piece of double purpose design. Mr. 
Kloos, who is responsible for the design of these 
engines, did not quite like the idea of the long coupling 
rods running in compression as they do in the 
Vulcanus, and he therefore fitted four instead of 
the two which could do the work under normal 
conditions, as on a locomotive. Further, he made 
them all single acting, the brasses being arranged 
with play, so that they could never be other than in 
tension. This, then, provides the solution to our 
little puzzle, the brasses clearing the pins when the 
two shafts are in the middle of the chord, that is, 
in the mid-gear position, coming back into contact 
when the shaft is at the end of the chord on either 
side, that is, in the running position for either ahead 
or astern gear. 

The difficulty which might be experienced in getting 
the rollers to lift on the cam noses in certain positions 
of the latter is overcome by making the rollers of 
very large diameter, as can be seen in the drawings 
so that the angle of the face of the roller to the nose 
of the cam can never be a steep one, and this works 
perfectly in practice. Of course it makes the 
cam noses very large, but as, fortunately, the noses 
of any two adjoining cams dodge one another during 
their revolution, the centres of the two shafts are not 
unduly spread, and are only one-half cam disc and nose, 
plus half one cam disc, plus clearance, apart. These 
big cams and rollers running at half the engine 
speed, thanks to the four-cycle, are almost inaudible. 
This is helped to some degree by the fact that the 
clearances have been reduced down to a minimum, 
the maximum observable being not more than 1 mm. 
On one of the cylinders, indeed, we found that one of the 
rollers was actually in contact with the cam through- 
out the revolution, though the contact was too slight 
in amount to affect the seating of the valve, and it 
was possible to stop the roller from revolving by 
holding it between the finger and thumb. But that 
seems to be cutting things a bit fine. As we men- 
tioned in the article dealing with the Eavestone, 
the clearances vary here, too, in the different cylinders, 
though not greatly of course. This affects the amount 
of noise rather than the valve openings, where the differ- 
ence must be microscopical. If we ever came across 
a set of engines in which all the rollers were exactly 
equally adjusted we should take it as evidence of 
appreciation on the part of the engineer of the fact 
that the most minute detail about a Diesel engine 
isnot too small to be deserving of studious and almost 
exaggerated care rather than as a suggestion that the 
engine could not do its best with less nice adjustment. 
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As we have mentioned, the ahead cam shaft is driven 
direct by the four coupling rods, and this shaft drives 
the astern shaft through a pair of spur gears. Nice 
straight rockers are fitted to all the valves, the fuel | 
and air starting valves and rockers being mounted ex- 
centrically to each other in the usual way. The starting 
valve cam has a double nose—see sketch—the deeper 


ahead direction, owing to the way of the ship, though 
the links are in the astern position, Mr. Kloos deeming 
it unnecessary. As, however, this difficulty hag 
actually been experienced in the case of the Selandia 
some such provision may be found necessary. Dray. 
ings of the engines will appear in our next issue, ang 
a picture of them is given as a Supplement to-day, 








AVIATION MOTORS IN PARIS.* 





WHILE the aeroplane remains in the same position 


|as it was a year ago, except for its much greater 


structural security, the aviation motor has un- 


| doubtedly made headway in the sense that it has been 


| satisfactory solution. 


simplified and made more trustworthy. Nevertheless. 
this most difficult problem is still far from finding a 
The designing of motors of 
low specific weight has attracted a vast amount of 
attention, but whilst many are of very ingenious 


| conception, there are very few that give good results, 


STARTING VALVE CAM 

one giving a short air opening and being generally 
sufficient to start the engine when hot with the expen- 
diture of a very small amount of air. By further turn- 
ing the fulcrum of the rocker the roller can be brought 
down so as to run on the lower nose when the air opening 
is prolonged and starting made absolutely certain. 
The Nederlandsche Fabriek retains the open-ended 
fuel valve and has added a most ingenious little 
*“‘ gadget ’’ to prevent the valve from sticking up— 
see sketch. A little pin A projects from the side of 
the rocker. Mounted on the cam shaft alongside 
the fuel cam is a small excentric B with a rod C, 
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the end of which is controlled by a link D attached | 
to any convenient part of the engine. On the | 
excentric rod is a projection F so set that when the | 
rocker is in its top position the projection clears the 
pin A. The excentric is so set in relationship to the 
cam nose that the projection F follows up the pin A 
as the roller falls on the nose of the cam and allows | 
the rocker to drop. If, therefore, the valve sticks | 
and the rocker is thereby held up, the projection F 
catches up the pin A and depresses the outer end of | 
the rocker and so forces the valve to close. It is a 
very wise provision against a very possible danger, 
and is carried out in a very ingenious and positive 
manner, though the probability of a stuck valve is | 
reduced by the arrangement made for operating, 
the spring being carried on the long end of a small 
lever on the fuel valve, the main rocker operating | 
the short end. This arrangement also allows of very | 
easy access to the fuel valve. It is only necessary to 
release the pin at the bottom of the spring box and 
that in the lever on the fuel valve, when the valve 
can, be drawn out without dismounting the spring. 
The air for the inlet valve is drawn from the square 
casing surrounding the cylinders, entering through 
cast holes, but this does not give the anticipated 
silencing effect ; in fact, the air suction is the noisiest 
part of the whole engine. Since our first run this has 
been altered, and a line of piping now leads from 
the holes in the casing up into one of the ventilators. 
Curiously enough, this has made no improvement, 
the resonance of the thin piping tending almost to 
exaggerate the noise. It seems doubtful if the 
slotted air bottles can be improved upon, provided 
they are big enough and the slots are fine enough. 
In the Vuleanus the air was drawn from a 
chamber under the pistons which was filled with 





air from a _ centrifugal pump to cool the pis- 
tons, and this provided an _ almost perfect 
silencer. The relief valves on the cylinder, we were 


interested to note, are fitted with a connection into 
the exhaust pipe, so that the outcoming gases can 
be effectively and safely disposed of through quite 
a short length of piping. These relief valves are also 
arranged to be lifted by a connection on the weigh 
shaft when the “links ” are in mid position, so as to 
relieve the compression in the cylinders, which allows 
the engine to be started up by air at a pressure of 
only 250 lb. per square inch. Further to assist in 
this direction, a sleeve is fitted on the air inlet pipes 
to the main inlet valve. and this sleeve is interlocked 
with the reversing gear and closes the pipes when the 
air starting valve is in operation, so that no compres- 
sion can be developed in the cylinders. In the 
Selandia, it will be remembered, the same result was 
obtained by an ingenious little trigger which opened 
the exhaust valve when the links were in mid gear. 
There is, however, no provision in the engines of 
the Juno for preventing the oil being admitted to the 
cylinders when the engine is actually running in the 





The difficulties only begin with the building of a 
new type of engine. Its refinement entails much 
costly experimental work, and it is only when makers 
have modified and “tuned up” their engines that 
some of the motors exhibited in Paris are likely to 
prove satisfactory. In any event, there are at present 
plenty of elements for the development of light engines 
that may be expected to give excellent results in the 
early future. A year ago there wes an impression 
that engine builders would in the future be less 
restricted by a question of weight, the idea being that 
there was really no necessity to cut down weight 
unduly in aeroplane construction ; but since then 
aeroplane builders have found themselves con- 
fronted with difficulties which induce them to attach 
great importance to a diminution of engine weight. 
Nor has the theory yet been substantiated that 
aeroplanes may be fitted with engines of low power. 
This will no doubt come when machines are designed 
to give automatic stability, but so long as aeroplane 
builders keep to the present groove, they will have 

















Fig. 1—CLERGET ROTATING ENGINE 


to rely upon speed for relative security, and for this 
they are requiring more and more powerful engines. 
In view of the difficulties surrounding the con- 
struction of aviation motors, it must be admitted 
that the results obtained have been remarkable. 
The Gnome engine has done far better work than 
could have been expected, and, despite its short- 
comings, was for a long time the only practical type 
of engine. Its chief drawbacks are low efficiency, 
a huge consumption of castor oil as lubricant and a 
very short life. On account of its convenience and 
lightness and the reliability obtained as the result 
of much patient improvement the Gnome engine 
is still the leading type of aviation motor, and has 
given rise to several other engines which differ only 
in constructional details. The Rhéne engine is 
designed upon the same principle, and has the indue- 
tion valves actuated mechanically, which is an 
advantage if it be found possible by this means to 
throttle down the engine. At present a great draw- 


| back to the aviation engine is the difficulty of running 


it at low speeds. The propeller only begins to produce 
sufficient tractive effort to move the machine at 600 
revolutions per minute, and if engines can be started 
and maintained at 400 or 500 revolutions per minute, 
one of the difficulties of aeroplane flying will be over- 
come. This, however, does not dispose of the import- 
ance of being able to test the engine before flight, 
so that there is an obvious advantage in separating 
the engine from the propeller. Notwithstanding this 
drawback, the rotating engine has special merits 
of its own, notably the small weight per horse-power 
developed. For example, in the case of the Rhone 
engine it has been possible, by grouping eighteen 
cylinders, to develop 160 horse-power with a weiglit 
of 170 kilos. 

As there can be little variation in the method ol 
rotating cylinders around a fixed centre the modific#- 
tions in the different engines of this type consist 
principally in simplifying the valve gear. This 's 





* See also article on Aeroplanes in Paris in our last issue. 
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the principal feature of the new Clerget rotating engine 

-Fig. 1. M. Clerget has always identified himself 
with fixed engines, In which he has obtained remark- 
able results in the way of weight reduction for power 
developed, and at the Paris Salon he showed for the 
first time a rotating engine In which the valve gear 
ix actuated by plates with round teeth placed excen- 
trieally to an internally toothed driving plate of 
much larger diameter. Another engine of the Gnome 
type is the Verdet, which differs in no way from its 
prototype in essential features, but owes any origi- 
nality it possesses to minor constructional details. 
‘The inconvenience of engines of the Gnome type is 
ut the cylinders rotate by the pressure of the pistons 


the Meas : : 
This fundamental defect will 


» the cylinder walls. 














Fig. 2—BURLAT ROTATING ENGINE 


tell against the engine with rotating cylinders as 
soon as it can be replaced by some more rational 
type of motor. Nevertheless, these lateral reactions 
on the cylinders do not exist in the Burlat motor— 
Fig. 2—which is based upon quite a different principle. 
The engine has four cylinders or multiples of four. 
The four cylinders are opposed in pairs, thus forming 
a cross, and each opposed pair of pistons is con- 
nected by a rigid rod with a central bearing for the 
crank shaft, which describes a circle of which the 
diameter is the radius of the circle described by the 
crank case carrying the cylinder. The crank shaft 
consequently turns at double the speed of the cylinders 
in the same direction. The gases are drawn up 
through the piston, in the head of which are two 


induction valves with a special arrangement of 





body is ribbed and contains four pistons moving in 
the circular space, each pair of pistons being con- 
nected rigidly with a plate on a central tube. The 
piston-rods form a cross, which closes and opens 
as the pistons approach or are driven apart. The 
tubes, to which a partial rotation is given by the 
pistons, are inside the main tube carrying the 
cylinder body at one end and the case carrying 
the rotary motion gear at the other. An elaborvte 
system of lubrication is adopted for this engine. 
The motor has a bore of 65 mm. and a stroke of 
270 mm. Running at 1200 revolutions per minute, 
it is said to develop more than 60 horse-power, while 
the consumption of petrol ix declared to be 225 
grammes per horse-power per hour. An entirely 
different type of engine is the Fatava—Fig. 4— 




















Fig. 4-FATAVA ENGINE 


which aims at giving a variable power by cutting out 
one or more cylinders. It is claimed that the pilot 
can start the engine with one cylinder and take 
his flight by running the other cylinders, and in the 
same way, when landing, he can, vary the power at 
will. The engine is built up with a number of 
cylinders according to the power. Usually there are 
eight, mounted in pairs on a central crank case in the 
form of a cross. Each cylinder has an explosion 
chamber at each end, and two opposed pistons con- 
nected rigidly. Midway between the combustion 
chambers the cylinder has slots through which passes 
a cross head from which connecting-rods descend to 
the crank shaft. It is claimed that the engine 
illustrated, developing 180 horse-power, weighs 
only 160 kilos., so that in this respect it compares 
favourably with other aviation motors. 

_.The impossibility of obtaining a high efficiency | 


























Fig. 3—ESSELBE ENGINE 


springs, whereby they are rendered very sensitive, 
and are at the same time prevented from being in- 
fluenced by centrifugal action. The exhaust valves 
are in the cylinder heads. The weight of the Burlat 
'notor in running order, with engine bed, varies from 
t lb. 5 0z. to 6 lb. 7 oz. per horse-power, according to 
‘ype. We hope to deal more fully later with this engine. 
In former years a good deal of interest was centered 

itt engines of the true rotary type, but none of them 
ppear to have met with any success. Of the many 

‘hat have been brought out from time to time, there 
was not one at the Paris Salon, but a new rotary 
‘notor was shown, known as the Esselbé—Fig. 3 
which is ingeniously based upon the reciprocating 
«ction of pistons in a circular cylinder. The cylinder 











‘aed cylinders—see Fig. 6. Each cylinder is bored 
to two diameters, the larger piston serving to pump 
the gas mixture into the combustion chamber of the 
next cylinder. The gas is drawn by the pump 
through ports in the shaft. The engine develops 
80 horse-power, and in weight is 112 kilos. The 
system is also applied to an, air-cooled rotary engine, 
which is declared to have gone through prolonged 
and satisfactory tests without any tendency to over- 
heating. As a rotary engine, it is rated at 50 horse- 
power, and as a fixed engine, 65 horse-power. This 
explains why there should be such a decided reaction 
just now in favour of fixed engines. The Laviator 
Company is also manufacturing the Dansette and 




















Fig. 6—-LAVIATOR ROTATING ENGINE 


Gillet engines, which have always been remarkable 
for their careful construction. The induction and 
exhaust valves are placed concentrically in the 
cylinder head. The system has often been tried and 
abandoned, but experience during the past two years 
has shown it to give excellent results in the Dansette 
engines. 

The preference being shown at the moment for 
fixed engines is not only due to the shortcomings of 
rotary engines, but also to the considerable progress 
being made by automobile and other firms in the 
construction of light and reliable engines. Renault 
led the way with a V-shaped ribbed cylinder engine 
cooled by a fan in a hood which sent a strong draught 
right across the cylinders. The propeller was fixed 




















Fig. 5-SALMSON ROTAT:NG ENGINE 


with rotary engines in which there are considerable 
lateral pressures on, the cylinder walls has had the | 
effect of directing more attention to other types of | 
motors. During the year quite a number of engines, 
other than the rotary type, have been successfully 
employed on aeroplanes. Among these is the 
Salmson with horizontal radiating cylinders and | 
bevel reducing gear to a horizontal shaft carrying | 
the propeller. The engine shown at the Salon had | 
eight cylinders, and was said to develop 300 horse- 
power at 1150 revolutions per minute. This is the 
most powerful aviation engine yet made. It was | 
fitted to two military aeroplanes, one French and the | 
other British. M. Salmson, however, continues to 
build rotary engines, one of them, with nine cylinders | 
—Fig. 5—developing 110 horse-power at 1250 revolu- 
tions per minute. Another interesting engine was | 
the two-cycle “ Laviator,” with six radiating water- | 





| power, and its weight is 200 kilos. 

















Fig. 7—PANHARD ENGINE 


to a cam shaft of suitable diameter for speed reduc- 
tion. The success of the Renault engine on aero- 
planes has induced De Dion-Bouton to bring out an 
eight-cylinder aviation motor on _ similar lines. 
Panhard and Levassor have also entered the field 
with two monobloc four-cylinder engines arranged 
V-fashion—Fig. 7. The engine is water cooled, and 
the side plate is ribbed to keep down the temperature 
of the water. The propeller shaft is geared down 
from the crank shaft. The engine develops 100 horse- 
There is a notable 
difference in the construction of aviation engines by 
automobile firms, and by those who make a speciality 
of aeroplane engines. In the one case, the practice 
of car engine construction is closely followed and a 
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reduction of weight is obtained by the employment of 
high resistance steels, without any attempt being 
made to diminish unduly the margin of safety; in 
the case of special aviation motors, weight cutting 
is often carried out everywhere, with extremely thin 
steel cylinders, to which are fitted thin copper water- 
jacket casings, and the valve gearings, tappets and 
other parts would be absurdly weak if it were 
not for the employment of special steels. These 
engines are naturally very expensive, and there has 
not yet been sufficient experience of their use to 
offer proof as to their durability. It is impossible, 
at the moment, even to suggest what is likely to 
become a settled type of aviation motor. 

The idea that the human motor can be employed 
for fiying is still entertained by crowds of inventors, 
who have been encouraged by the prizes offered to 
those who can simply lift themselves from the ground. 
The collection of machines in the section devoted to 
“ aviettes ’’ provided remarkable examples of mis- 
placed ingenuity. It is hopeless to expect to do any- 
thing by fitting planes to bicycles. It is only when 
some more rational method of flight is discovered 
that any great and rapid progress will be made. At 
present, progress has stopped at the military aeroplane. 








WHEN STEEL FREEZES. 


AT a meeting of the Cleveland Institution of Engineers, 
held at Middlesbrough on Monday night, an interesting 
paper on *‘ When Steel Freezes’? was read by Dr. J. E. 
Stead, LL.D. First of all, Dr. Stead gave a general 
explanation of what occurred when the liquid steel changed 
to the solid state. When water passed into ice, each 
crystalas it formed had the same composition as the water. 
With steel it was quite different, for the first crystallites 


that formed were purer than the mother liquid. The 
octohedral fir-tree type of crystals fixed themselves 
on the side of the mould, and then grew inwards. While 


growing they entangled within their branches the greater 
part of the less pure and most fusible portion of the metal, 
Which was rich in carbon, sulphur and phosphorus. When 


Thirdly, it had been suggested that hydrogen and nitrogen 
might initiate the gas bubbles. 

In discussing those theories they must remember that 
the amount and nature of the gases finally imprisoned 
in the steel did not help one to any conclusion, for what 
was so left was not what would make the blow-holes, 
but what the steel could naturally hold in solution at the 
point of solidification and at atmospheric pressure. What 
one must judge by was the composition of the gases which 
were retained in the cavities, or what were evolved and 
escaped from the steel as it approached the point of 
solidification. Howe, in his classical work on steel, gave 
analyses of gases which escaped from the cooling steel 
ingots, some of which were made sound by silicon addition. 
Mr. Talbot, on the other hand, had in the course of his 
experimental trials at Cargo Fleet obtained gases from 
the central cavities of two steel ingots, one of which 
was very fiery and gaseous and honeycombed, and the 
other made dead sound by adding 2 oz. of aluminium per 
ton. The analyses of gases from Mr. Talbot’s ingots 
showed that it was CO that formed the blow-holes, that 
hydrogen only passed out at surfaces and had not force 
enough to overcome the pressure of the steel itself and 
make cavities, and that hydrogen was always present in 
gases from cavities because it readily left the steel at 
surfaces once they were formed. 

Dr. Stead then dealt with blisters in steel sheets and 
produced a photograph one-third size of a blistered sheet 
here reproduced at quarter full size. The interesting 
feature was that the blisters were in sequential order, 
many rows of them being parallel to others. He had not 
the history of the sheet, but the peculiar parallel arrange- 
ment suggested that the blisters represented blow-holes 
which had not been welded up or had contained oxide of 
iron or other substance which prevented union. Dr. 
Stead concluded his paper with a study of the fracture 
of a honeycombed ingot. 





SEWAGE SLUDGE DISPOSAL AT OLDHAM. 

THE formal opening of the new plant designed by Dr. J. 
Grossman for the disposal of the sewage sludge of Oldham 
took place recently. The process for the working of which 
this new plant has been erected and which was only adopted 
for the sludge from all the sewage of the borough after 





BLISTERED SHEET 


a series of crystals grew side by side and developed from 
the cold sides of the mould, although the bulk of the 
impure liquid which was last to freeze was entangled in 
the crystals, a portion of it was always pressed forward, 
and mixed with the completely liquid steel inside. 
That accounted for the envelopes of ingots being purer 
than the average of the whole ingot. When separate 
crystals developed towards each other, they each drove 
forward some of the impure liquid, and this was eventually 
trapped between them. Before freezing, they formed 
irregular liquid envelopes round the crystals and were 
rich in carbon, sulphur and phosphorus, and when frozen 
constituted what was called “‘ intercrystalline segrega- 
tion.” This was often found in serious quantities along 
planes radiating at 45 deg. to the sides forming the corners 
of the large ingot. The reason for this was that the 
crystals grew at right angles to the sides of the moulds, 
and meeting them near the corners the fusible impure 
parts were forced to and imprisoned along a plane at 
45 deg. to the direction of growth. In small ingots this 
was not serious, but it was in the case of very large masses. 
To minimise this evil as much as possible, moulds with 
five, six or eight fluted sides were employed. Axial 
segregation was most pronounced when gas was driven 
off during solidification at the period when blow-holes 
formed in the partially solidified metal, which consisted 
of a solid purer part and a liquid rich in impurities. It 
inight be taken for granted that if a mass of such a mixture 
were squeezed without cooling it, the impure liquid would 
be pressed out of it. Dr. Stead then dealt with the nature 
of the gas in cavities and blow-holes. There were several 
theories explaining what it was that initiated blow-holes 
in steel ingots. First, that the gases were more soluble 
in steel at high temperature than at low, and when the 


| it on farms in Cheshire and elsewhere have been remarkably 


amount was in excess of what the plastic steel could hold | 


in solution they left the steel, passing out of solution. 
Secondly, that the gas which made the blow-hole was 
produced by the interaction of dissolved iron oxide and 
carbon, and was CO, a reaction that took place when the 


| stand, been found equally satisfactory, numerous prizes 


steel was cooling down and when it was in a plastic con- | 


dition, thus Fe O + C = Fe -}-CO. If this hypothesis were 
correct, it seemed reasonable to believe that the reverse 
might occur at higher temperature, CO+Fe=Fe O+C. 





extensive trials with a part of the sludge, is the7first of its 
kind. It aims, as our readers are aware, at dealing with 
the sludge in such a way as to produce without nuisance | 
marketable materials with no waste, and it is claimed for | 
it that it completely gets rid of the troubles of the, past, 
as it automatically produces dry manure and completely 
separates the grease and fatty substances from the sludge. 
It is largely owing to these fatty matters, the presence of 
which arises in most cases from soap and kitchen refuse 
being emptied into the sewers that sewage sludge generally 
has little or no manurial value, since the greasy substances 
are liable to clog up the soil. If they are removed Dr. 
Grossman maintains that the manure obtained is highly 
valuable as a fertiliser and becomes, in conjunction with 
the fat which is recovered, a source of revenue to the local 
authorities. This, at any rate, is the principle on which 
is based the process and plant designed by Dr. Grossmann, 
who points out that its great economic importance may 
be gauged from the fact that by his method about 1,000,000 
tons of valuable manure capable of recovery and at pre- 
sent running to waste could be produced in this country, 
and 50,000 tons of phosphates, 50,000 tons of potash 
salts, and nitrogen equal to 100,000 tons of sulphate of 
ammonia taken back to the land. These constituents, 
he adds, have an intrinsic value of about £2,500,000, and 
would be available for manuring at least 3,000,000 acres 
of land and producing from this land additional crops to 
the value, at a moderate estimate, of £5,000,000 per annum. 

The manure produced by Dr. Grossmann’s process is 
a brown, odourless powder, which is said to be perfectly 
sterilised. We are informed that the results obtained with 


good, as besides the chemical ingredients which are neces- 
sary for the nourishment of the plants, this manure also 
contains about 40 per cent. of a humus-like matter, which 
materially assists the crops in taking their nourishment 
from the soil. For horticultural work it has, we under- 


having been obtained for roses and other plants treated 
with it. 

The plant at the Oldham Sewage Works has been 
designed to deal with all the sludge produced from the 


settled sludge, which is a thin, semi-liquid mass, is pumped 
into specially designed draining tanks, in which it is ro. 
duced to a slimy consistency. From these tanks it is 
moved by mechanical means into a receptacle below, from 
which it is taken by bucket elevators to ths top of the build- 
ing into a storage tank. From this storage tank it js 
automatically moved by screw conveyors and distributed 
into six hoppers ; each of these hoppers is connected with 
a drying machine which it automatically feeds. These 
drying machines are long cylinders which are bricked in 
and heated by coal. They contain an internal arrange- 
ment driven by gearing and pulleys by means of which the 
sludge is automatically moved from the inlet to the outlet, 
and the movement is adjusted in such a manner that hy 
the time the sludge arrives at the outlet it is completely 
dried. In that state it could, its inventor urges, even be 
used as fuel tor drying further quantities of the wet sludge 
if such should be desirable, as might be the case in tropical 
countries where fuel is exceptionally expensive and where, 
for hygienic reasons, it might be more important to vet 
rid of the sludge as quickly as possible than to obtain 
manure and grease from it ; but for the complete process 
each dryer has placed underneath it a distillation retort 
which is very similar in shape and construction to tho 
drying machine and is bricked in and heated in a similar 
manner, so that the dried sludge passes directly from tli 
dryers into the distillation retorts. In these it is auto 
matically mixed with a little acid and moved along 
towards the outlet of the machine, from which the finished 
manure is automatically discharged. 

There is a further arrangement in this part of tlio 
machine by which a current of superheated steam is 
injected through the mass as it passes along. The steain 
is introduced to carry with it any greasy matter, and thus 
to free the sludge from all the grease wherever it comws 
into contact with it. After having done its work the steam 
laden with grease escapes through a series of pipes into two 
condensing towers in which both steam and = greasv 
become condensed and from which they flow into tanks, 
where the grease separates out and floats on the condensed 








water, 
The building in which the plant is housed is 120ft. by 


| 45ft. by 30ft. high, and is divided into an upper and a lower 


room by means of a floor capable of carrying the heavy 
machinery. The dryers are on the top floor, whilst the 
distillation retorts are on the ground floor, which also 
contains two steam boilers, two steam engines, pumps, 
shafting, and other machinery. The process is automatic 
from the time the sludge is settled to the time when thie 
tinished manure leaves the distillation retort, and all the 
labour required is in connection with heating the drying 
machines and retorts. 


VERTICAL LIFT DRAWBRIDGES. 


THis type of drawbridge, in which the bridge proper 
remains horizontal and is raised between towers on 
the piers to a sufficient height to clear vessels, has 
been adopted for a number of large and important 
bridges in America. It has been used also for bridges 
of the smaller class, including a _ plate-girder deck 
span of 50ft. over a drainage canal, this bridge being 
opened only at infrequent intervals and mainly for the 
passage of dredgers. The rail level is 10ft. above the 
water, but with the bridge raised there is a clearance of 
47ft. Each tower consists of two legs, connected by 
bracing across the railway,and they are connected at the 
top by a pair of lattice girder struts. At each end of the 
bridge are two counterweight cables, passing over pulleys 
on the tower and carrying a concrete block counterweight. 
For operating, there is at each corner of the bridge a drum 
carrying one cable attached to the top of the tower and 
the other to the bottom of the tower. Capstan bars 
fitted to a shaft in the middle of the floor operate, by 
gearing, a longitudinal shaft whose ends are bevel-geared 
to the drum shafts. The bridge can be raised or lowered 
by one man inten minutes. The total weight of the lifting 














whole population of Oldham— 140,000 inhabitants. The 


span is 34 tons, and each counterweight weighs about 
163 tons. Of the same type is a highway drawbridge 
of 82ft. span and 50ft. lift, this span having through trusses 
and weighing about 30 tons. This has only two drums, 
at either end of a cross shaft at the middle of the bridge. 
The cables lead from the drum to sheaves at the corners 
and thence to the top and bottom of the towers. There 
is one set of spur gears and one of bevel gears from the 
capstan shaft to the drum shaft. One man can raise or 
lower this bridge in about three minutes. As in the other 
case, the bridge is opened infrequently, and does not 
require a power operating plant. 





THe British ENoingeers’ Assoviarion.—The following 
are the officers and members of Council of the British Engineers’ 
Association :—President, Mr. Douglas Vickers ; Vice-presidents, 
Sir Robert Hadfield, F.R.S., Mr. Herbert Marshall, the night 
Hon. Sir William Mather, Mr. ©. C. Scott, and Sir John I. 
Thornycroft, F.R.S.; Chairman of Executive Committee, 
Mr. Wilfrid Stokes (Ransomes and Rapier, Limited); other 
members of Council, Mr. H. Allcock (W. T. Glover and Co., 
Limited),* Mr. A. Anderson (Edward Wood and Co., Limited), 
Mr. T. O. Callender (Callendor’s Cable and Construction Company 
Limited )*, Mr. W. Collingwood (The Vulcan Foundry, Limited), 
Mr. Percy B. Crowe (W. H. Allen, Son and Co., Limited),* 
Mr F. R. Davenport (Willans and Robinson, Limited), Mr. 
W. H. Dixon (Hadfield’s Steel Foundry Company, Limited),* 
Mr. J. Cunningham Ford (T. Cooke and Sons, Limited),* 
Mr. G. B. Hunter (Swan, Hunter and Wigham Richardson, 
Limited), Mr. Stainer Hutchins (The Power Gas Corporation, 
Limited), Mr. Edward Jackson (Midland Railway Carriage and 
Wagon Company, Limited), Mr. Christopher James (Joshua 
Buckton and Co., Limited), Mr. H. Norman Leask (Heenan and 
Froude, Limited), Mr. R. 8. Lloyd (Hayward-Tyler and Co., 
Limited),* Mr. Howard Marsh (George Fletcher and Co., 
Limited), Mr. Charles S. Schultz (Dick, Kerr and Co., Limited), 
Mr. Arthur H. Smith (Holman Brothers, Limited),* Mr. ‘J 
Cuthbert Stewart (Stewarts and Lloyds, Limited), Mr. Philip 
Thaine (Vickers, Limited), Mr. John E. Thoinycroft (John J. 
Thornycroft and Co., Limited), and Mi. Thomas Woof (Alfred 
Herbert, Limited)* ; honorary members, Mr. Byron Brenan, 
C.M.G. (late Consul-General in China), Sir Charles Dudgeon (on 
of the Commissioners for the Revision of Commercial Treatie- 
with China), Sir Walter Hillier, K.C.M.G., C.B. (late Adviser to 
the Chinese Government), Mr. Claude Kinder, C.M.G. (the 
creator of the Chinese railway system), and Dr. George Ernest 
Morrison (newly appointed Adviser to the Chinese Govern- 
ment). Those marked with an asterisk are members of the 
Executive Committee. 
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RAILWAY MATTERS. 


‘THe first step towards the long-needed underground 
railway to cope with the congested traffic of Milan has at 
length: been made, and the Rivista Tecnica delle Ferrovie 
Italiane states that the Municipal Town Council of that 
city is inviting proposals of as detailed a nature as possible 
to be presented to the mayor before the end of next March. 
The electrical energy is to be supplied by the town at a 
price to be agreed upon with the future contractors, and 
those proposals will have preferential treatment in which 
the formulator of therit is ready to assume the concession 
of the line. 

Tare new station provided at Dawlish Warren, Great 
Western Railway, states the Railway News, atiords an 
interesting example of development. Originally con- 
structed as a “ halt ’’ for rail motor traffic, with platforms 
and plain shelters only, the station now takes its place 
as a main line station, with four lines between its plat- 
forms. It is now situated on a site about a quarter of a 
mile north of the former platform, and has been constructed 
with platform loops on either side of the through roads 
in the centre. In addition to the passenger accommoda- 
tion, a goods yard with cattle pens and a carriage loading 
bank have also been provided. 





Askep, in the House of Commons, by Mr. Fell, what 
was the present position of construction of the Baghdad 
Railway, Sir Edward Grey said the first sections, from 
Konia to Kishla, a distance of some 150 miles, were already 
open to traffic, and six months ago a section of 90 miles, 
which embraced the existing Adana Mersina line, was 
opened from Dorak to Mamouret. Between these two 
sections of 150 miles and 90 miles there lay the portion 
of the line where the tunnels would amount in the aggregate 
to over 20 miles in length. Work there was in progress, 
but it was not anticipated that it would be completed 
under three years. The work of surveying had been 
completed as far as Baghdad, and work was in progress 
at various points between Baghdad and the Taurus range. 


Tue meeting of the Buenos Aires Midland Railway 
Company was held in London on Monday, November 4th. 
Mr. F. Henderson, who presided, expressed regret that 
the Board had not a more satisfactory report to put 
before the shareholders. In December last more than 
loin. of rain fell at Puento Alsina and over Tin. in one 
night, with the result that the line was cut in four places, 
in one case for a distance of over 350 yards. There was 
also a strike of engine-drivers and firemen. In his opinion 
the future was not discouraging. The rains had injured 
the wheat and oat crops but improved that of maize, 
with the result that in the first eighteen weeks of the 
present year receipts had increased from £14,500 to 
£44,000, They had improved the embankments and had 
arranged for seven new stations and approaches from the 
jnain road, 

A SINGULAR accident to a railway engine on the South- 
Eastern and Chatham Railway, near Tunbridge Wells, 
has been inquired into by Major J. W. Pringle, of the Board 
of Trade, who issued his report on Saturday, November 
Mth. A train of empty carriages left Tonbridge Station, 
and had travelled to a point about one and a-half miles 
from Tunbridge Wells Station, when the fire-box roof of 
the engine collapsed, under pressure of steam in the boiler. 
Both engine men were driven or blown off the foot-plate 
by the irruption of steam and boiling water. In addition 
to suffering from scalds and burns, the men were seriously 
injured by their fall on to the ballast. The fireman was 
not sufficiently recovered to leave the hospital for over 
four months, and the driver, though otherwise now in 
good health, has completely lost his memory with regard 
to all the circumstances attending the accident. The 
inspector reports that the explosion was due to the fire-box 
crown and stays having beeen seriously overheated. 

IN a paper read before the American Institute of Elec- 
trical Engineers, Mr. F. E. Wynne considers what can be 
done to increase the economy in the working of electric 
railways. The weight of motors, he maintains, can be 
reduced in many ways, ¢.y., by careful design, cutting out 
useless weight, or by the use of high grades of metal, or 
by using higher grades of insulation, thus permitting of 
higher temperatures, or by the use of forced ventilation, 
or by increasing the speed of the armature. All these 
points are considered in order. The diminution of the 
weight of the controlling mechanism, the author considers, 
may be effected by improved design, by more efticient 
arrangement of switches or of resistance, or by mounting 
the apparatus in a more suitable position. Certain cases 
are examined to prove the author's contention that 5 to 10 
per cent. of all the power used for propelling trains could 
he saved by correct gearing, and it is shown that defective 
operation and rheostatic losses may decrease the efficiency. 
A proper use of field control is also desirable. Various 
tests that have been carried out on different lines are then 
noticed, and the author considers that by a proper con- 
sideration of all these points it would be quite possible 
in most cases to save from 10 to 30 per cent. of the power 
ow consumed. 

Or late years there has not been so much discussion 
ou the subject of treating locomotive feed-water as was 
formerly the case, states the Railway Gazette. This is 
largely due to the important progess made in dealing with 
the matter in a practical way, either by means of installing 
water-softening apparatus or kindred measures, or else 
by the use of service reservoirs, both of which systems are 
largely In vogue on the American railways. Important 
economies are also being effected -in the operation of 
pumping plants. The experiments now being made with 
engines using crude oil and distillates of the latter give 
promise of further economies, and the standardisation 
of pumps and engines on a railway simplifies the work of 
maintenance and repair. In the case of service reservoirs 
ah: ae involved in the purchase and grading of land 
parr = one but, on the other hand, the cost_of 
little cooaiauin = nace generally speaking, requiring 
ing plea ae 5 ‘ ” ; e other hand, the number of treat- 
Ped rors ts pre y increasing, as the economy attend- 
Peds re is : ne more widely recognised. With 
maces a ak _ oads and density of traffic, it becomes 
: er necessary to guard against locomotive 


| NOTES AND MEMORANDA. 


IN connection with the Bill which the Brighton Cor- 
poration obtained last year authorising the use of trolley 
omnibuses, the Tramways Committee has been instructed 
to inspect existing systems in Great Britain, and the 
chairman and engineer have also been authorised to inspect 
the experimental double-deck trolley omnibus which has 
been constructed by the Railless Electric Traction Com- 
pany. 


AccorDING to information from the Patent-office at 
Berlin, an American has discovered a serious defect in all 
butter churns at present in use. He declares that the 
noise of the machine is so monotonous as to ruin the 
nerves of the dairymaids. This discovery has induced 
him to connect a gramophone with the axle, which is set 
in motion by the crank. The idea conjures up visions of 
an era when all work will be performed by the machines, 
what time the mechanics dance to the latest tunes or 
join in a chorus to orchestral accompaniment. 

EXPERIMENTS have recently been carried out with the 
object of investigating the action of commutator motors 
under short circuit and when producing a useful braking 
action. The conclusions arrived at are as follows :— 
When single-phase commutator motors with series charac- 
teristics are used to provide a useful braking action, current 
is delivered to the line of the same magnitude as the 
machine would take if driven as a motor at the same speed 
|and pressure. In addition a current is supplied of the 
| same magnitude and type as would be produced by the 
machine when short-circuited and running at the same 
| speed, but the heating and sparking which this current 
gives rise to is such that the action becomes impracticable. 
Only machines with shunt characteristics can be utilised 
for producing a useful braking action. 








A NEW phenomenon has been observed by Professor 
Righi to which he gives the name of iono-magnetic rota- 
tion. If a spark from a condenser of considerable capacity 
is sent horizontally through a gas and two small vertical 
vanes of mica in the form of a cross are suspended in the 
middle of the discharge by a fine fibre attached to the 
centre of the cross, the spark produces no rotation of the 
cross. If, however, a vertical magnetic field is esta- 
blished in the gas, the cross rotates through a considerable 
angle if the gas is air, and over a small angle in other gases. 
Professor Righi ascribes this rotation to the bending of 
the paths of the ions or electrons and to the additional 
protection which the vanes afford each other against 
impacts from one side rather than from the other in these 
circumstances. The observed rotations indicate that the 
| effects of the positive ions are in general greater than those 
of the negative. 





To blacken aluminium alloys, states the Hlectrical Review, 
immerse the article in a boiling hot solution of caustic soda 
of 30 per cent. strength for a few seconds ; wash off the 
excess of caustic, dry in sawdust, and polish with a plum- 
bagoed brush. When blackening pure aluminium by 
means of the usual ferrous sulphate, arsenious oxide, and 
hydrochloric acid mixture, the deposit is non-adhesive ; 
the addition of an ample proportion of ammonium molyb- 
date and yellow prussiate of potash gives a solution, in 
which the article, dipped and kept for a few minutes at 
boiling temperature, becomes coated with a permanent 
black. Aluminium is to a certain extent acted on by 
ammoniacal vapour ; in the case where copper is present 
in contact with it the preferential action of the ammonia 
on the copper preserves the aluminium from attack. To 
solder aluminium, Richards’ solder—tin 69, gine 26.2, 
aluminium 24, 5 per cent. phosphor-tin 2.4 parts—is a 
useful material. To cover the appearance of application of 
solder the ordinary aluminium paint is quite suitable. 


Some little time ago a paper was read before the Ameri- 
can Electric Railway Association on ~* Boiler Settings.” 
Among other things, the author deals with the question 
of employing large condensation chambers, and states 
that it is highly essential to provide large combustion 
chambers over furnaces that are intended for overloading, 
not only for the purpose of supplying space for flame, but 
for a more important reason, namely, to secure high initial 
temperatures. A high temperature, it is pointed out, 
makes possible the use of a minimum amount of air to be 
supplied to the furnace. Therefore, the cooling influence 
of the boiler surface or tubes must be sufficiently removed 
to prevent the rapid absorption of radiant heat, as only by 
this means can high furnace temperatures be secured. 
Since the critical temperatures for ordinary furnace linings 
appear to have been reached already, it seems that future 
developments in the successful forcing of boilers must be 
accomplished by means of the archless type of furnace. 
This becomes more apparent when one remembers that 
vertical furnace linings are more easily and cheaply main- 
tained than large horizontal overhanging surfaces or 
arches. 

In an article on ‘Fuels for Internal Combustion 
Engines,” by Engineer-Commander A. E. Tompkins, it 
is stated that for internal combustion engines a compres- 
sion up to 220 lb. per square inch can be used for benzol 
without premature ignition, and, consequently, a slightly 
higher thermal efficiency is possible than with petroleum 
spirit, with which a compression of 90 Ib. is the usual 
practical limit. By substituting benzol for petroleum 
spirit in the ordinary petrol engine almost all four-stroke 
cycle engines can be worked at half the existing cost of 


Under working conditions benzol vapour requires 36 to 
50 times its volume of air for good combustion as compared 
with petrol vapour, which requires 45 to 80 volumes ; and 
thus the carburetter must be adjusted to the different 
proportion to obtain good combustidn. Also the clear- 
ance space should be less in proportion so as to obtain a 
greater compression, and, therefore, a higher temperature, 
completely to burn the benzol. The greatest objection 
to benzol as fuel is the price, which, outside very small 
limits of output as a by-product, would probably become 
absolutely prohibitive. This point is appreciated when 
it is remembered that 100 tons of coal yield only 1000 
gallons of tar, which in its turn produces only six gallons 
of benzol. As a by-product in the production of illuminat- 
ing gas, benzol may be purchased at 6d. a gallon, but it 





a and one sure way of doing this is to see that suit- 
able feed-water is provided, 





is easy to see that such a price can only obtain in the 
absence of any even moderately great demand. 


fuel, but for small engines a special carburetter is required. | 


MISCELLANEA. 


WE hear that the Swedish Royal Academy of Sciences 
has awarded the Nobel prize for physics for 1912 to M. 
Gustaf Dalen, a Swiss engineer, who is head of the Stock- 
holm Gas Company. The prize for chemistry has been 
divided between Professor Grignard, of the Nancy Uni- 
versity, and Professor Sabatier, of the Toulouse Univer- 
sity. Each prize is of the value of about £7720. 


THE Italian destroyer Ardito has just been launched 
at Orlando’s yard in Leghorn. The new boat, which 
is of 616 tons displacement, is one of four units of the 
Thornycroft-Orlando type, the others being under con- 
struction. She is superior to the torpedo class in radius of 
action, speed, and armament, the latter consisting in 
one gun of 120 mm., four guns of 76 mm., and two tor- 
pedo tubes. She is propelled by turbines at an estimated 
speed of 34 knots, and her principal dimensions are :- 
Length, 73m.; breadth, 7.32m.; medium draught, 
8.32 m. 


Av a meeting of the Birmingham and Midland Institute 
Scientific Society, held at the Institute last Monday ever.- 
ing, Mr. William Bentley gave a lecture on ‘‘ Modern Coal 
Mining,” Mr. Liverseege, the president, in the chair. In his 
lecture Mr. Bentley gave the history of a modern coal min« 
from the prospecting to the marketing of the coal. He 
dealt in detail with the sinking of the shaft and opening 
of the mine, and explained the tools used by the miners. 
Gases and ventilation were referred to, and coal washing 
and other processes were described. The lecture was 
illustrated by limelight views. 

THe Electrician has been making some inquiries as to 
the life of plant in electrié power stations. In 1907 Mr. 
Robert Hammond estimated the life of buildings at sixty 
years, boilers at twenty, engines at twenty-five, turbines 
at twenty, and electric cables at from twenty-five to thirty 
years, according to the system of laying. In 1906 Sir 
William Preece gave figures somewhat similar to the above, 
except that the life of the buildings was estimated at 
eighty years. Inquiries among central station engineers 
seem to show that a fair proportion of plant put into use 
twenty years ago is still running, or kept as stand-by, 
and judged to be useful by those responsible. 

THE regulations drawn up by Mr. McVeagh, Secretary 
of the Treasury, governing the free importation of ship- 
building materials into the United States under the 
Panama Canal law, are about to be promulgated. They 
provide for the free entry of wireless telegraphy apparatus 
and of sails and rigging as part of the equipment of a 
ship. The regulations admit bolts, nuts, rivets, plates, 
and the like which are actualiy going in for the construc- 
tion of any ship or its machinery. Dealers are not allowed 
to stock their premises with “free ’> materials, but musi 
import each article as required for a specific purpose. Free 
equipment is allowed only for the original construction 
of any vessel. 

In view of the representations which have been made 
to the Home-oftice on the subject of the prohibition of 
the use of ** squibs *’ for the purpose of firing shots in coal 
mines where safety lamps are not required to be used, the 
Home Secretary has appointed a committee to inquire and 
report on the matter, and particularly as to whether the 
use of “‘squibs”’ in these mines is attended with such 
special danger as to make it desirable that this method 
of firing shots should be prohibited, and, if not, whether 
any special conditions with regard to the manufacture and 
use of ‘“‘squibs ’’ should be laid down. The committee 
consists of Mr. H. Johnstone, his Majesty’s Inspector of 
Mines for the Midland and Southern Division, Mr. A. M. 
Lamb, and Mr. 8. Walsh, M.P. 


ACCORDING to a report just issued by the Union of 
German Machine Tool Manufacturers, the general trade 
betterment during the past twelve months has consider- 
ably improved the position of the German machine tool 
makers so far as volume of business is concerned. Pro- 
ducers for both the domestic and fereign markets have 
been well employed. During the nine months from 
January to September this year exports increased from 
44,659 tons to 55,258 tons. Complaints are made, how- 
ever, that competition is very keen, prices for export and 
home output being exceedingly depressed. It has proved 
impossible to advance prices in accordance with the 
higher levels of raw material, whilst labour costs and general 
expenses have also increased during the past year. Credit 
conditions throughout the trade are stated to be very 
unfavourable to producers, and a special committee is 
now engaged in working out standard terms. The works 
are well engaged for some months ahead, and unless the 
international political situation has a more depressing 
effect on industrial conditions than at present seems 
probable, demand is likely to keep good. 


A SPECIAL committee, including Sir Boverton Redwood 
and Professor Lewes, appointed by the Port of London 
Authority, has been for some time considering the subject 
of the carriage and storage of the petroleum and petroleum 
spirit imported into London. Representatives of the 
petroleum industry urge that the present restrictions 
imposed by the Port of London Authority, which do not 
permit vessels conveying petroleum to proceed beyond 
Thames Haven, exercise an extremely detrimental effect 
upon an article rapidly increasing in importance. The 
committee ascertained that vessels are being built to 
carry 12,000 tons of spirit, and that the possible reduction 
in price to the public would not amount to more than 
one-sixteenth of a penny per gallon. The committee 
has now reported that in its judgment serious risk would 
be inseparable from the presence of such large vessels 
laden with petroleum spirit in the narrower and more 
crowded parts of the river, and that the Port Authority 
could not incur that risk with due regard to the interests 
of shipping generally and of the many industries situated 
on the river bank. The committee has, therefore, recom- 
mended that Thames Haven should be maintained as the 
limit for the vessels. Regarding the request that the 
facilities for the conveyance of petroleum above Thames 
Haven in licensed barges should be extended, the com- 
mittee have increased the maximum capacity of such barges 
from 150 tons to 250 tons, and in the case of specially-con- 
structed craft the maximum capacity has been fixed at 





500 tons. 
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Engineers and China. 





the influence on trade that a university may have ! 
We have, luckily, amongst us to-day a body of men 
who are alive to the direction the struggle for China 
is going to take. We refer to the British Engineers’ 
Association, of Caxton House, Westminster. The 
Association is young, but it will grow in strength 
and usefulness. .It has the support of such eminent 


| men as Sir Walter Hillier, late adviser to the Chinese 


Government, and Dr. Morrison, his successor; of 
Mr. Claude Kinder, whose connection with the Chinese 
railway system is known the world over; of Mr. 
Byron Brenan, until’ recently Consul-General in 
China; and of Sir Charles Dudgeon, one of the 
Jommissioners for the ’ Revision of’ Commercial 
Treaties with China. Such men as these would not 


| lend their support to the Association were they not 
| convinced of the good work it has before it. 


Amongst 
the objects of this Association— which we may mention 
seeks to make no more money than will cover the 


cost of its organisation and management—we find 


We publish in our correspondence columns to-day | 


a letter to which we invite the particular attention 
'of our readers. It is signed by Professor C. A. M. 
Smith, who has been recently. appointed Dean of 
the Faculty of Engineering of the newly-established 
University of Hong Kong. The laboratories of 
Ww hich Professor Smith is in charge are poorly equipped 
| and he invites British engineers to come to his aid 
by sending him plant and machinery for them. At 
first sight this may appear to be a very one-sided 
request, and many manufacturers will be tempted 
to say, without giving the matter more than passing 
consideration, that they have done more than enough 
of giving to technical schools. 

| But we venture to think that if they will dip a 
little below the. surface, they will find much to 
commend it in Professor Smith’s request. In 
the first place, as our correspondent points out, 
| anyone who sends machinery to the laboratories will 
| get a perpetual advertisement thereby. 
| something of no little importance. Many of the 
| young men who go through the college will, in later 
years, have the ordering a machinery in their hands, 





‘and there can be no doubt that the constructions | 


with which they became familiar at college 
will be remembered by them then. Moreover, many 
;| engineers who have passed their college days will, 
|no doubt, see, and possibly use, the college plant 
| from time to time, and will become familiar with it. 
For both these reasons, then, it should be of direct 
benefit to British manufacturers to send their pro- 
ducts to Professor Smith’s laboratories. But there 
is something weightier and more important behind. 
China is awakening, and the chance of the engineer 
is coming. Other nations have grasped that fact. 
America is not heedless of her own interests, and 
Germany is leaving no stone unturned to teach the 
budding Chinaman to think Teutonically. An 
attempt is even being made to spread the use of 
German technical terms and German _ technical 
schools are springing up with the support of the 
home manufacturers with the unavowed, but well- 
understood, intention of raising in the young China- 
mana feeling of reliance on Germany. That is a 
very ingenious and a very insidious attack on our 
influence which we must bend all our energies to 
defeat. We also must have many schools and 
British professors in China, and in those schools we 
/must have the merits and characteristics of British 
machinery brought home to the students. The 
abstract educationalist will tell us that science knows 
no national boundaries. With such abstractions we 
can have nothing todo. Whether it is right or wrong 
to use schools for the furtherance of a nation’s trade 
is a point that it is now useless to discuss. One 
nation, at least, has begun an energetic campaign 
on those lines, and we must meet it on its own ground. 
We have a fine start, our position in China has long 
been established, and it will be the crassest folly to 
allow ourselves to be ousted through abstract ideas 
as to the position of scholarship in international 
commerce. Professor Smith and every other British 
professor in China must be given all the support from 
this country that they need. The Hong Kong Uni- 
versity is a British institution, and, therefore, makes 
a direct appeal to the home manufacturer. Pro- 
| fessor Smith says nothing of the temptation through 
which it passed, but he will allow us to mention it 





have been saying. When the Hong Kong labora- 
tories were built, an American firm offered to fit 
them up completely, to maintain them in condition, 
and to pay the professional expenses for ten years 
on the sole condition that no German, French, British, 
or other foreign plant should be used during that time ! 
With such an example as that before them, can 
‘British manufacturers have any further doubts of 





That is! 


because it enforces in a most striking way what we | 








the following :—* To encourage the predominance 
of British technical instructors in Asiatic and other 
schools,’ and “‘ To encourage technical colleges and 
schools in Great Britain to give facilities for Oriental 
and other students, and to establish or aid in the 
establishment of technical schools abroad for the 
furtherance of the objects of this Association.” It 
is clear, then, that the men whose names we have 
mentioned, and who have endorsed these objects, 
recognise to the full the important place the technical 
college is going to take in the international com- 
mercialties that China will make in the next few years. 
Is it necessary to say more to induce British engineers 
to give attention to Professor Smith’s letter ? 

Finally, we have a word to say about ourselves. 
As our readers are aware, the foreign trade of Great 
Britain has always been our care. It is not many 
years since we sent a special commissioner to Japan 
to study that country and write reports upon the 
openings for British enterprise ; later we despatched a 
commissioner to South Africa, when, after the war, 
all eyes turned to the openings that country offered ; 
still more recently our commissioner visited the 
States of South America, and sent us home a series 
of letters which are still fresh in the mind. We are 
now following up the good work that these men 
did by sending a commissioner to the East, and 
particularly to China. It will be his duty to report 
on the trade of the countries he visits, and to offer 
such advice to British engineers as may enable them 
to take advantage of the great markets which are 
opening in the awakening East. We need say no 
more at the present time. 


The Railways Bill. 


Iv has been a matter of no little interest to watch 
the Goavernment’s action with regard to the Rail- 
ways Bill it brought in last spring. It was introduced 
and read a first time on April Ist, and an explanatory 
memorandum was issued by the Board of Trade a 
fortnight later. Instead of being simply a redemp- 
tion of the Government’s promise made to the rail- 
ways at the time of the strike of August, 1911, that 
it would “ propose to Parliament next session legis- 
lation providing that the increase in cost of labour 
due to the improvement of conditions for the staff 
would be a valid justification for a general increase of 
charges within the legal maxima, if challenged under 
the Act of 1894,” it was found that other items 
raised by both the traders and the companies at the 
Board of Trade Railway Conference of 1907, and the 
Departmental Committee on Railway Agreements 
and Amalgamations of 1909-1911, had also been 
incorporated. This, no doubt, had been done in all 
innocence, but it was an unfortunate step, as that 
part of the Bill which pleased one party irritated and 
offended another. The companies did not like the 
proposed legislation as to the withdrawal of facilities, 
the changes as to owner's risk rates, the compulsory 
publication of station-to-station rates, and the 
increased power given to the Board of Trade as to 
the standard classification, all of which would deprive 
the companies of the benefits they got under the 
Bill, and of the further advantages it gave them in 
the matter of restoring rates that had been reduced 
as an experiment ; complete freedom as to making 
working agreements so long as they were deposited 
with the Board of Trade ; cheaper procedure for the 
purchase of land for widening of existing railways 
and changes in the Railway Act Clauses in respect 
to the accommodation to be provided for land- 
owners and for the retention for development pur- 
poses of. unused land. It was to these amendments 
of the Act of 1845 that the Labour party was princi- 
pally opposed, as they would rob it of an opportunity— 
often enjoyed—of making a * ‘ parliamentary bargain ”’ 
over some point it was anxious to obtain with some 
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company which was seeking powers for general 
purposes. The trading interests found many features 
that did not meet with their approbation, and they 
even cried out for more concessions. But they prin- 
cipally concentrated their opposition on Clause 2— 
that for the redemption of the Government’s promise 
—because it put the onus on the public of proving 
that the increase was not justified. 

As a consequence of thus pleasing no one, the Bill 
never got further than the initial stage of the first 
reading in the Commons, a state of affairs that was 
apparently satisfactory to all concerned, save the 
railway interests, which, however, for reasons that 
will be clear, took no steps to urge progress with the 
Bill. The chairmen of the half-yearly meetings last 
autumn complained that the Government was 
supine in redeeming its promise. Latterly, however, 
the companies’ patience has begun to be tried, and 
on the lst instant there was a meeting of the Rail- 
way Companies’ Association, when it is believed 
the companies threatened to raise the rates without 
waiting for the Bill to go through. In this they 
would be quite within their powers, but would be 
liable to be challenged under the Act of 1894, and 
to have to prove before the Railway and Canal Com- 
mission that the increase was justified. This attitude 
of the companies, coupled with the parliamentary 
burden the Government is attempting to carry, 
has apparently led to the decision announced by Mr. 
Asquith on the 6th instant that the Bill will be with- 
drawn, to be re-introduced in an amended form next 
session, and that a one-clause Bill will be passed 
forthwith in redemption of the Government’s under- 
taking. This clause, he added, has been amended 
to meet criticisms that have been directed against it. 
This amendment puts, we believe, the onus of proving 
that the increase is justified on the companies. While, 
then, the latter are to get what was promised, the 
change as to the onus of proof places them in a very 
unpleasant position. Under the Act of 1894 such 
bodies as Chambers of Commerce and the Mansion 
House Association can, in such cases, lodge a com- 
plaint, and there would probably then arise the 
question as to whether any increase of a rate is 
justified as long as any economies in working are 
possible ; a charge of discrimination is also possible 
if preference be shown towards any class of traffic, 
as, for instance, the exemption of coal or timber. 
Altogether we foresee difficulties and prolonged 
litigation. 

It is, however, a satisfaction to know that the 
Government intends to redeem its promise. Mr. 
Keir Hardie interjected an inquiry as to whether 
the necessity for the Bill still existed, to which the 
Prime Minister replied that he thought that the 
undertaking of the Government remained. To our 
mind the companies have been badly treated. The 


circumstances that gave rise to the promise should 


be remembered. Although there was an excellent 
opportunity at the Royal Commission of September, 
1911, to prove the contrary, of which no advantage 
was taken, we must assume that it was an under- 
standing with the companies in November, 1907, 
that if they would agree to the formation of concilia- 
tion boards, and thus practically hand over the 
question of their men’s wages and hours of labour to 
an arbitrator, the subject of recognition of the men’s 
unions should be postponed for the period of seven 
years that the boards were to be in being. When 
the strike of August, 1911, broke out the companies 
were ready and anxious to fight it to a finish, but the 
(;overnment intervened and begged that they would 
allow the decisions of the boards that were against 
the men to be re-opened. The masters knew that 
this would mean great expense, and that, because of 
the practical impossibility of raising their rates, 
they could not pass the burden on to their clients, 
as would anyone engaged in ordinary trade. This 
the Government knew also. As a consequence 
this promise was made part of the undertaking, and 
was embodied in the published agreement as to the 
terms under which the strike ended. Fifteen 
uionths have passed since then. Large advances 
in pay were given to the lower grades almost imme- 
diately after the strike, and further large concessions 
have been made by the new conciliation boards that 
came into existence last spring. These boards have, 
we are glad to say, done good work, and, owing to 
the better relations existing between masters and 
men, there have been very few references to the 
outside chaitfmen—an experience the very opposite 
of what happened under the 1907 scheme. Probably, 
therefore, the “ unhappy events” of August, 1911, 
may prove a blessing in disguise so far as the relations 
between the companies and the men are concerned. 
Now it remains for the Government to adhere to the 
attitude taken by Mr. Asquith last week and get the 
enabling powers put into a legal enactment forthwith. 





What will happen then we will not allow ourselves 
to consider. But let it be remembered that the 
increased charges are not for the benefit of the share- 
holder—who might also reasonably ask for more— 
but are earmarked for “the improvement in the 
condition of the staff,” which is an object that 
will appeal to all. 


Competition in Shipbuilding. 


THE comparative scarcity of free tonnage during 
the past twelve months has brought about unpre- 
cedented activity in the construction of new ships for 
the mercantile marines of various countries. As is 
known, the large demand for new vessels is mostly 
due to the highly prosperous condition of trade in 
general throughout the world, whilst the favourable 
harvests in the present year have served the purpose 
of accentuating the requirements in the ship market. 
According to the returns recently issued by Lloyds’ 
Register, the number of merchant vessels under 
construction in the United Kingdom on October Ist 
was 505 of a total of 1,846,000 gross tons, or 73,000 
tons in excess of the number being built at the end 
of June and 400,000 tons greater than at the begin- 
ning of October in 1911. With such a considerable 
amount of work already on hand it is easy to under- 
stand why fresh contracts have been less abundant 
during the past two months, and the former circum- 
stance shows that shipowners have exercised much 
foresight in allocating their orders in such a way as to 
be able to have the ships ready to deal with the con- 
tinued prosperity in the freight and passenger ser- 
vices. Briskness in shipbuilding, however, does not 
solely apply to this country, as Germany, the nation 
which occupies the second position in this particular 
industry, is also participating in the increased volume 
of work. The German shipyards are exceedingly 
well employed at the present time. At the com- 
mencement of October the number of merchant vessels 
under construction was 101 of a total of 468,000 tons, 
and since then additional orders are reported to have 
been placed with the shipyards. Although the latter 
do not make a practice of giving information respect- 
ing the amount of new vessels being built or as to the 
volume of orders on the books, it is stated that the 
shipyards now have contracts on hand that will pro- 
vide them with employment during the whole of 
1913. This statement is based upon the orders in 
the possession of the Shipbuilding Steel Syndicate, 
which will occupy the rolling mills throughout 
next year, although the tonnage represented by the 
contracts may be assumed also to include that which 
is intended for use in connection with the construction 
of those particular warships which are built in private 
yards. 

If the private shipbuilding works in Germany 
are reticent regarding the degree of activity pre- 
vailing in their yards, the shipowners are by no 
means disinclined to announce what developments 
they have in progress, and these possess a certain 
amount of interest in circles outside that country. 
For instance, the Hamburg-American Company has 
now under construction no fewer than nineteen ocean- 
going steamers of a total of 270,000 gross tons, and 
three of these are fast vessels for the Hambur - 
New York service, each being of 50,000 tons. These 
are followed by two motor freight ships of 4500 tons 
and 3800 tons respectively, a Panama freight and 
passenger steamer of 19,000 tons, and two similar 
vessels of 18,00) tons for the service to the Plate, 
whilst a smaller vessel is being built on the Tyne. In 
the case of the North German Lloyd the company 
had six steamers of a total of 47,000 tons under con- 
struction at the beginning of the present year, and 
since then eleven further steamers of a total of 108,000 
tons have been ordered. The largest of the latter is 
to be of 35,000 gross tons, whilst the others range from 
6500 tons to 8500 tons. Apart from these two lead- 
ing shipping undertakings, various other lines havea 
large amount of new vessels either in construction or 
on order at different yards. The Hansa Company has 
contracted for six steamers of a total of 54,000 tons, 
the Hamburg-South American Company for four ships 
of a total of 56,000 tons, apart from four steamers of 
26,000 tons which have been completed this year, and 
the German-Australian Company for eleven steamers 
of 110,000 tons. In addition to these, various orders 
have been allocated to the yards by the Argo Com- 
pany, the Roland Line, and other shipping under- 
takings, whilst one of the companies previously men- 
tioned proposes to order a still further addition to 
its fleet. ‘The list apparently confirms the assertion 
of the Shipbuilding Steel Syndicate regarding the 
prospective activity of the shipyards during the whole 
of next year. 

A comparison of the figures for new ships under con- 
struction at the beginning of October shows the 





noteworthy fact that the German tonnage was exactly 
one-fourth of that obtaining in the United Kingdom 
at the same time, whereas the tonnage of merchant 
vessels launched in Germany in 1911 was only one. 
fifth of that which was put into the water in the United 
Kingdom last year. The progress made in the 
Fatherland in the building of new vessels this year jg 
accounted for by the expansion in the shipbuilding 
capacity, which has not yet been brought to a close, 
and if the proportion of tonnage launched is main. 
tained on the same level as that under construction, 
that country will not only be able to present record 
figures for 1912 but will also probably be able to show 
a relative gain as compared with the output in the 
United Kingdom. It would appear, as in previous 
years, that practically the whole of the tonnage of 
mercantile ships in hand in Germany is Intended to 
strengthen the resources of the native shipping com- 
panies, the orders for foreign account not being of 
much importance. In fact, the shipyards are so far 
distant from the supplies of raw materials in the form 
of coal and steel that they are unable to construct 
ships as cheaply as the British shipyards, notwith- 
standing the exceptionally low rates which are charged 
by the State railways for the transport of shipbuild- 
ing materials from Rhenish-Westphalia to the sea- 
board, whilst at the same time the labour conditions 
are not so favourable for economical working as in 
Great Britain. These circumstances explain why 
German shipbuilders are unable to build as cheaply 
as the British shipyards, and why the latter succeed 
in securing the greater portion of the orders placed by 
non-shipbuilding countries and by nations which 
either require special types of ships or very early 
delivery of the vessels. It is absolutely impossible 
to foresee a period when, having regard to the geo- 
graphical situation of the British shipyards and their 
close contiguity to supplies of raw and finished mate- 
rials, foreign competition on a purely commercial 
basis will be able to prevail against British vards 
either in the construction of merchant vessels or 
warships. 





OBITUARY. 
LORD FURNESS. 
We regret to have to announce the death of Lord 
Furness, which took place early on Sunday morning 


last at Grantley Hall, near Ripon. 

Christopher Furness was born in 1852, and was 
the seventh son of the late John Furness, of West 
Hartlepool, who commenced life as a farm labourer, 
and later on worked as a coal trimmer, but who 
afterwards opened a small shop in his native town, 
at which he first of all sold corn and afterwards other 
provisions as well. In this business he was helped 
by certain of his sons, amongst them Christopher. 
It is told of the latter that, in 1870, while in his 
eighteenth year, and when on a business visit to 
Sweden, he heard of the blockade of the mouth of 
the Elbe by the French Fleet, and conceived the idea 
of buying up as much Swedish and other foodstuffs 
as he could, so as to make a corner in them. He 
accordingly entered into enormous contracts, which 
turned out so well that in the end he made for his 
firm a net profit of, it is said, over £50,000. 

This was, then, the early life of the man who, 
though not himself a trained engineer, was destined 
to play a leading part in many engineering and ship- 
building undertakings of this country, and especially 
on the North-East Coast. For seven years thereafter 
he worked with his brothers, being made a partner 
in the business when he was nineteen. During this 
period he came intimately into contact with shipping 
matters, as American schooners were employed to 
bring some of the produce, dealt in by his firm, from 
the United States. That the business prospered 
may be gathered from the fact that at the age of 
twenty-five he himself is reported to have possessed 
capital to the extent of £100,000. He then deter- 
mined to set up in business on his own account. 

His first undertaking was the founding of the Fur- 
ness line of steamships. From this beginning he went 
on from one success to another. He absorbed the 
business of Edward Withy and Co.—shipbuilders 
and repairers—and amalgamated it with his steamship 
line under the title of Furness,Withy and Co., Limited. 
This concern, later on acquired a controlling interest 
in several other companies, including Richardsons, 
Westgarth and Co., the Chesapeake and Ohio Steam- 
ship Company, Irvine’s Shipbuilding and Dry Docks 
Company, and the Manchester Liners. Of all these 
companies he became chairman. 

Thereafter Mr. Furness, as he still was, continued 
uninterruptedly to extend his sphere of activities 
and in nearly every case success, occasionally con- 
spicuous success, attended his efforts. We shall 
not attempt to give a full list of the various 
businesses in which he interested himself, but 
we may say that he was intimately connected 
with the Weardale Steel, Coal, and Coke Com- 
pany, the Cargo Fleet Company, the South Durham 
Steel and Iron Company, the Stockton Malleable 
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lronworks, Palmer's Shipbuilding and Iron Company, 
West Hartlepool Steel and Jronworks, the Wingate 


_ gton Colleries, and the Broomhill Collieries. 


and Easin 


DUGALD DRUMMOND. 


Tue engineering profession ine general and the 
railway world in particular is sensibly the poorer by 
the death of Mr. Dugald Drummond, which took place 
on Thursday of last week at his house at Surbiton. 
Mr. Drummond had not been in the best of health for 
ime, but the immediate cause of his death was 


some t 


a scald on the leg, which led ultimately to a serious | 


operation, from which Mr. Drummond had not the 
strength to rally. 

Dugald Drummond —a Scot of the Scots 
at Ardrossan in Ayrshire on January Ist, 1840. He 
was therefore reaching the end of his seventy-third 
year at the time of his death. | His father was in the 
employment of the North British Railway, being per- 
manent way inspector on the Bowling section of this 
line. Young Drummond was therefore brought up 
from his earliest infancy in the atmosphere of railways, 
and throughout his whole life he remained a railway 
engineer. Indeed, saving for two breaks, one of two, 
and the other of some five years, he was, after the 
completion of his apprenticeship, continuously in the 
employment of railway companies either in Scotland 
or England. He may justly be said 
to have been in the forefront of 
the able body of men who have 
brought the mechanical depart- 
ments of our railways to the high 
standard of perfection which they 


—was born | 


at once setting up a business of his own. He founded 
in Govan the Glasgow Railway Engineering Company, 
which concern is now being successfully carried on 
by his surviving son, Mr. George Drummond. 

It was not to be expected, however, that such an 
| able railway engineer would long be allowed to remain 
| in private practice, and accordingly we find that in 
| August, 1895, he was offered and accepted the appoint- 

ment—which had previously been held for seventeen 
| years by Mr. W. Adams—of chief mechanical engineer 
of the London and South-Western Railway, a post 
which he filled with distinction till the time of his 
death—a period of seventeen years, which is, curiously 
| enough, the same length of tenure as that of his pre- 
| decessor in office. Since that time Mr. Drummond’s 
history may be said to have been traced in our columns, 
for with never-failing courtesy he invariably supplied 
us with particulars and enabled us to describe the 
many innovations and improvements which he intro- 
duced. To all of these it would be manifestly 
| impossible to refer in detail in a necessarily brief 
notice like the present, but we shall endeavour to 
enumerate the salient points of a few of them. We 
may remark here that he had little patience with 
the reticence of many railway companies. If he 


could have had his way he would have made the 
whole inner workirgs of the companies public pro- 
perty. 


His candour on some subjects did not meet 





undoubtedly occupy. He was one 
of the few remaining engineers of 
the old school, but he marched with 
the times, and was rot slow to 
introduce improvements of the 
value of which he was convinced. 

Mr. Drummond — served _ his 
apprenticeship with Messrs. Forest 
and Barr, general engineers and 
millwrights, of Glasgow. Exactly 
how long his indentures lasted we 
are unaware, but subsequent to 
their completion and before he was 
twenty-four years of age he had 
seen some service with the Cale- 
donian and Dumbartonshire Rail- 
way, and spent two years with Mr. 
Thomas Brassey, of Canada Works, 
Birkenhead. In 1864 he joined the 
Edinburgh and Glasgow Railway 
Company, prior to its amalgama- 
tion with the North British Rail- 
way Company, but he only held this 
position for a short time, as in the 
following year he went to Inver- 
ness as foreman erector in the High- 
land Railway Works at that place. 
At that time the late Mr. William 
Stroudley was locomotive super- 
intendent of the line, and the 
opinion this eminent locomotive 
engineer formed of his young 
assistant was well brought out by 
subsequent events. Two years 
after going to Inverness and when 
only twenty-seven years of age, 
Drummond was made works man- 
ager of the Highland Railway shops, 
@ position which he held for about 
three years. In 1870 Mr. Stroudley 





of course, came into contact with the water in the 
tank, so that there was no danger of any oil from 
the cylinders finding its way into the boiler. The 
results obtained with this arrangement were note- 
worthy. Mr. Drummond claimed, and we believe 
quite justifiably, that the economical efficiency of his 
boilers was increased by some 13 per cent., and this 
without interfering—materially at any rate—with 
the steaming capabilities of the engine. There was 
never sufficient diversion of the steam injuriously to 
affect the draught in the fire-box. The water in the 
tender was raised to a temperature of 180 deg. or over 
and any steam formed, if the temperature rose high 
enough for it to be formed, escaped through vents left 
in the rear part of the tank. Such high tempera- 
tures as were attaired rendered the use of injectors 
impossible on locomotives fitted with these feed 
heaters, and accordingly Mr. Drummond installed 
steam operated feed pumps, which he designed speci- 
ally for the purpose. These were in duplicate and 
were sometimes arranged vertically and sometimes 
horizontally. Drawings of a particularly interesting 
set of these pumps were given in our issue of May 15th, 
1908. In this use of a hot feed Mr. Drummond was 
a pioneer, but the example he set is now widely 
followed on British railways. 

All the engines on the London and South-Western 
| railway are, we believe we are right in saying, fitted 
with the Drummond spark arrester, 
which is said to be the most efficaci- 
ous of any that have yet been tried in 
thiscountry. Described in afew words 
this device consisted of a chamber 
formed by two fixed wing pieces 
on. either side of the chimney, on 
which wing pieces are hinged two 
further wing pieces, which can hang 
vertically down in front of the 
ends of the tubes. The chimney 
is prolonged downwards so as tu 
embrace the blast pipe. Slots are 
formed in each side of that part of 
the prolonged chimney which is 
inside the chamber formed by the 
fixed wing pieces. In practice the 
gases coming through the tubes 
take a circuitious route round the 
smoke-box before finally reaching 
the chamber formed by the fixed 
wings, and being aspirated thence 
to the atmosphere through the 
slots in the prolonged chimney. 
Besides being an efficient spark 
arrester this appliance is said tu 
equalise the draught throughout 
the tubes. 

It would be impossible to enu- 
merate all the different types of 
locomotives which Mr. Drummond 
introduced on the South-Westerti 
Railway. We must, however, 
refer to a few of them as they mark 
distinct departures in locomotive 








design. The first to which we 
would direct attention was an 
engine first put into service in 


1898, three years after he assumed 
command. Its number was 720, 
and it was an engine designed pur- 
posely to do away with piloting, 
and at the time it appeared we 
characterised it as a remarkable 
production. It really consisted of 
two entirely independent sets of 





left the North in order to take up 
the appointment of locomotive, 
carriage, and wagon superintendent 
of the London, Brighton and South 


Coast Railway, and Drummond 
resigned his post at Inverness 
inorder to accompany him as his. assistant. 


Five years later, that is to say, in 1875, when he was 
only thirty-five years of age, Drummond was asked to 
become locomotive, carriage, and wagon superintendent 
of the North British Railway Company-—-a most 
responsible position, for so young a man, but he 
undertook it and for seven years worked with note- 
worthy success at the head of the mechanical depart- 
tment of the railway with which in his early child- 
hood he was so intimately acquainted. At the end 
of this period, that is to say, in 1882, the Caledonian 
Railway Company asked him to fill the same position 
on its line, and he accordingly left the service of the | 
North British Company to take up the new post, 
succeeding in doing so the late Mr. George Brittain. 
With the Caledonian Company he remained about 
eight years, and in 1890 finally severed his direct con- 
nection with the railway companies of the country of 
his birth. . 
Pei son for Drummond’s leaving the Caledonian 
bean se a Ny belive, that all arrangements had | 
ce rho - tec by a syndicate to send him out 
- pee la to build locomotive engines there, but 
ree - he Pape some hitch occurred and the plan | 
HS ug - oy the age of fifty, therefore, we find | 
mage sf = » out of a job, but he was not @ man | 
‘tind a me do nothing ; indeed, it is said of him 
he po F ves many years served under him that 
peries, m: y tor work was abnormal and probably 

urpassed in railway circles, and so we find him 


| water, of course, circulated through them. 


DUGALD DRUMMOND 


with general approval, and we know of at least one 
valuable report which he found it necessary to 
suppress. 

Possibly out of his many inventions that which is 
best known his cross-tube locomotive fire-box. 
With this our readers will be quite familiar. The tubes 
were arranged across the fire-box immediately over the 
fire so as to be directly exposed to its full heat. The 
Writing 
of them in one of our yearly summaries a short time 
ago, we said that apparently these tubes were well- 
nigh indestructible. Their average life being not 
less than equivalent to a locomotive mileage of 
350,000. The fire-boxes themselves last nearly nine 
years—a result largely due to good circulation. 
The boilers fitted with these fire-boxes are notable 
for their easy steaming. 

Another feature introduced with success by Mr. 


is 


_ Drummond was the heating of the water in the tender 


by means of exhaust steam. He arranged a nest 
of tubes—in a big tender there would be some sixty- 
five tubes, lfin. in diameter and 18ft. long, giving a 
heating surface of some 380 square feet—in a com- 
partment at the bottom of the water tank. Through 
these pipes a certain amount of the steam exhausted 
from the cylinders was diverted by means of a pipe | 
passing between the frames of the engine and tender 
and provided with a flexible coupling between the 
two. ‘Arrangements were provided for getting rid | 
of the condensed water. The steam itself never, | 


engines driving separate shafts, 
the wheels themselves being with- 
out coupling rods. The two sets 
of driving wheels were each 6ft. 7in. 
diameter and the two cylinders 
driving each were both L5in. in 
diameter and had a 26in. stroke. The two cylinders 
working onto the forward driving wheels were 
inside the frames, those driving the rear wheels out- 
side the frames. The driving axles were no less than 
1lft. apart, which enabled an unusually long fire-box 
to be employed. The grate area was 27.4 square 
feet and the heating surface in the fire-box 394 square 
feet, the total heating surface being 1701 square feet. 
The inside cylinders had Stephenson valve gear, 
while Joy’s gear was fitted to the outside cylinders. 
This engine was the first South-Western locomotive 
to be fitted with cross tubes in the fire-box. It was 
undoubtedly a very fine locomotive and had a trac- 
tive effort of no less than 16,290 lb. 

Another engine which embodied several new 
departures—at any rate, as far as the London and 
South-Western Railway was concerned—was the 
six-coupled four-cylinder non-compound locomotive 
which was introduced at the end of 1907 or the begin- 
ving of 1908. This was an immense engine weigh- 
ing together with its tender when in running trim 
as much as 116 tons. There were 17} tons on each 
of the driving axles, and the tractive force at the rails 
was 29,200 lb. This was the first six-coupled pas- 
senger engine on the line, and it did exceedingly good 
work on the heavy inclines between Salisbury and 
Exeter, for which it was more particularly designed. 
The four cylinders—all of them high-pressure—were 
16}in. in diameter by 26in. stroke, the boiler pressure 
being 175 lb. to the square inch, The enormous 
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boiler with its grate area of 31} square feet and its 
total heating surface of 2727 square feet, had no 
difficulty in supplying steam to these four cylinders. 
It, of course, had the Drummond cross tubes. There 
were 112 of them and they were 2}in. in diameter. 
The feed heater was also embodied in the design, and 
there was also a steam drier—it could not be called 
a superheater—in the smoke-box. It consisted of 
l}in. diameter pipes and had a heating surface of 
70 square feet. Mr. Drummond was not an advo- 
cate of a high degree of superheat. He maintained 
that in locomotive work all that was advisable was 
thoroughly to dry the steam. Moreover, he sturdily 
refused to introduce compound engines on to his line, 
holding that the peculiar conditions of railway service 
in this country rendered the compound engine not 
only unnecessary but unsuitable. It is noteworthy 
with regard to this locomotive, the number of which, 
by the way, was 335, that its tender was fitted with 
a water picking-up arrangement. This is all the 
more remarkable in that there were no water troughs 
on its section of line at the time it was built. Another 
feature of his engines was that he used balanced 
cranks and dispensed with rim weights on the driving 
wheels. 

A development of engine 720 was another and 
bigger locomotive which was put to work in 1911. 
This also had six wheels coupled, and had four high- 
pressure cylinders, and was even heavier than its 
forerunner, weighing, as it did 120 tons 6 cwt. in 
working order. Its number was 443. 

Quite lately, during the present year, Mr. Drum- 
mond brought out a new and exceedingly powerful 
four-coupled engine. It was numbered 463, and it 
was this engine which was used to take the train 
carrying his remains to Brookwood on Monday last. 

We might enlarge considerably on the various 
locomotives on which Mr. Drummond set his stamp, 
but we must be content with the foregoing. Mention 
should, however, be made of the motor coach which 
he introduced as early as 1903. It had even then 
long been his idea to deal with the mid-day suburban 
traffic, and with that of certain branch lines by means 
of motor coaches. The first to be made was intended 
for running between Fratton and Havant, and it 
carried ten first-class and thirty-two  third-class 
passengers. It had a vertical boiler with vertical 
and cross tubes. and had two cylinders each 7in. by 
10in. stroke. It was designed to reach a speed of 
thirty miles per hour in thirty seconds from starting. 
. was from the first so successful that numerous other 
coaches made on similar lines were built and put to 
work. 

Mr. Drummond lived to see the excellent results 
accruing from the removal carried out under his 
supervision of the South-Western Company’s works 
from Nine Elms to Eastleigh. The new works were 
erected to his designs, and we should also put on record 
that while with the North British Company he re- 
constructed the workshops of that company at Cowlairs, 
and while with the Caledonian Company those belong- 
ing to it at St. Rollox. The Eastleigh works were 
described in our issue of July 15th and 22nd, 1910, 
and may be quoted as a model of what engineering 
works should be particularly having regard to the 
handling of material as it went from shop to shop, and 
to the comfort of the workmen. 

Such, then, was the engineer. What of the man ? 
He was first of all of the strictest integrity and of 
high moral worth, and he was a man of the greatest 
ability. Under a somewhat stern and austere 
manner there was hidden—but only just hidden— 
one of the kindliest of natures. All cases of hardship 
or suffering that came to his knowledge were gener- 


ously alleviated, but always in the closest privacy. | 


He was particularly gifted as an organiser, and his 
judgment on all engineering and educational prob- 
lems associated with the engineering profession was 
constantly begin sought after both at home and 
abroad. He was moreover specially endowed with 
the ability to manage men. There are few others, if 
any, in the country who understand the management 
of men as did Dugald Drummond. He always held 
that the managers should themselves be personally 
in touch with their workpeople, and he rigidly fol- 
lowed this course himself. Every Monday morning 
his room was open to any of his men, be they drivers, 
firemen, or mechanics, who had any complaint to 
lodge. He attended himself to all cases in which the 
rules had been infringed ard punishment had to be 
meted out. At one time he used to see the offenders 
privately, but he found that in some cases mis- 
reports of what occurred in his room were circulated 
by the delinquents, and on several occasions deputa- 
tions waited on him to ask for a revision of his judg- 
ment. In all such cases he exposed the falsity of the 
original offender, but the repetition of deputations 
became a nuisance and waste of time, in order to 
avoid which he found it necessary that any offender 
who went before him should be accompanied by two 
of his fellows. chosen by the men themselves. These 
men acted somewhat as a jury, and Drummond him- 
self as the judge. To take an example. A man was 
one day brought before him for running through his 
signals. The whole matter was put before the three 
men and then the “ judge ”’ said to one of the “ jury- 
men,” “* Well, what punishment do you advise ?” 
The mar. unwillingly replied that the offender should 
be reduced to a shunting engine driver, and the other 
concurring, that punishment was inflicted. 


We believe it was the first vehicle of its kind. | 


Mr. Drummond practically stamped out drunken- 
ness among his men. If a man was reported for 
drunkenness on duty he was brought before Mr. 
Drummond, who pointed out that a second offence 
would mean his dismissal and .then persuaded the 
man to take the pledge. In only two instances did | 
he ever discover that the pledge was broken, and the | 
keeping of it has done much for the happiness of the 
men and their families. ; 

Though the punishments he inflicted were severe | 
when they were deserved, his rewards were generous. | 
Acting on his advice, the London and South-Western | 
Railway Company gave to its men anything from | 
a day’s pay to a £5 note for vigilance in preventing | 
accidents and so on. 

Perhaps the late railway strike afforded as good an 
instance as could be adduced of the excellent feeling 
existing between Mr. Drummond and his men. He 
did not go near them or try to influence them in any | 
way, but they remained absolutely. loyal, saying, 
** Our governor’s not here, but we trust him to do the 
best for us, and we will not go out.’’ Not a single 
man from his department went on strike, and only | 
three on the traffic side. 

It was undoubtedly the personal interest he took 
in his men that made Mr. Drummond a success in 
management. He was always approachable, and if 
severe he was always scrupulously just. Moreover, 
the men felt that he was always looking after their 
interests. There is not a doubt of it that by his death 
many of them have lost a true friend, and that his 
loss will be not only felt and mourned by his directors, 
colleagues, and many friends, but also by the. vast 
majority of the men themselves. We must not 


| 
| 
| 
| 
| 


forget to mention his keen interest in the young men 
under him. He established classes in the works for 
their training, and wrote himself a very admirable 
little guide to the working of the locomotive for their 
use. His views on education were of the thoroughly | 
practical order, and he frequently lost patience with 
the methods of the schools. 

Mr. Drummond was made a member of the Insti- 
tution of Civil Engineers in 1881. He was a Telford 
Medallist of that Institution. He also became a 
member of the Institution of Mechanical Engineers | 
in 1886. He was also, of course, a member of the 
Association of Railway Locomotive Engineers, and 
held the rank of major in the Engineer and Railway 
Sta? Corps, Territorial Force. 





LITERATURE. 


Engineering Work in Public Buildings. By R. Owen | 


Allsop. London: E. and F. N. Spon, Limited. | 
1912. Price 12s. 6d. net. 


Tuis work is described on the title page as a reference | 
book for all engaged in the design and construction 
of asylums, hospitals, colleges, hotels and other 
large institutions. The author has written other 
works upon public baths, &c., and has collected a 
considerable amount of useful data about the engineer- 
ing installations in public institutions. and the 
letterpress contains seventy-five illustrations. The 
matter originally appeared in the form of a series of 
articles in Surveying and the Civil Engineer. The 
first chapter is of an introductory character, and 
discusses the reasons which have led engineers to 
evolve the centralised system of heating, hot water | 
service, lighting, &c., which has very largely super- | 
seded the earlier system in which each separate | 
block or unit was treated independently and provided | 
with fuel-heated boilers. The latter system was 
found very wasteful and inefficient, and necessitated | 
| the transport of fuel to a large number of scattered 
| boiler-rooms and attendance of the staff at many 
| different points. After describing in general terms 
| the points to which special attention should be given 
in planning, so that the best economy may be obtained 
the author proceeds to give plans of the engineering 
schemes in various public institutions. The first 
described is the school of the Bethnal Green Board | 
of Guardians at Leytonstone, where there is a swim- 
ming bath, laundry, dining hall, kitchen and the 
usual heating and hot-water installation. The follow- 
ing chapters deal with the respective merits of 
Cornish, Lancashire, marine type and water-tube 
boilers, with or without economisers, superheaters 
and water-softening apparatus. 

In Chapter VIII. the block plan of the infirmary, 
Bethnal Green, is given, and some account of the 
engineering installation which comprises two calorifiers 
for each block, one for heating and the other for the 
hot-water service. The chief point worthy of note 
is that in 1901 the cost of coal for the institution was 
£8365, and this was reduced to £5093 in the year 
1906 by the addition of induced draught apparetus, 
special grates and the use of much cheaper coal. 
Chapter IX. includes a block plan of the Camberwell 
infirmary, where two steam calorifiers provide all 
the heating and hot-water service. the water being 
caused to circulate round the mains by means of 
| reciprocating pumps. <A block plan is also given of 
| the Homerton infirmary of the City of London Union, 
| where one calorifier heats all the water for heating. 
|and part of this water is used in secondary water- 
heated calorifiers to provide the domestic service. 
In this way it is impossible to heat the water for 
domestic service to an excessive temperature, and 

















| understand is wrong. 


| no energy. 


———— 


incrustation is thereby reduced to a Minimum 
The circulation is here effected by means of centri. 
fugal pumps driven by electric motors. Chapter x 
deals with exhaust steam heating. This is the tery, 
used by the author to describe the use of exhanst 
steam in calorifiers for water heating. Under the 
heading of ventilation the author gives a plan of 
the engineering details at the Merchant Venturepy 


| Technical College, Bristol, which has a System of 


mechanical ventilation. The following chapters 
describe water supply from wells, institutional baths 
the laundry, the kitchen ; and the last chaptcr deal 
with lighting and electrical machinery. 

The descriptions are somewhat sketchy, and aye 
written rather more from the point of view of the 
architect than that of the consulting engineer, Tf 
it will help to convince architects and public autho- 
rities that it is absolutely essential for the architect and 
consulting engineer to work together from the begin. 
ning in order that the best and most economical! results 
are to be obtained in public institutions, it will haye 
served a useful purpose. Far too often the consulting 
engineer is called in too late to be able to design the 
best scheme, and has to do the best he can under 
unfavourable conditions. 


The Energy System of Matter. By James Weir, 
London : Longmans, Green and Co. 1912. 


| THis book is one of a kind that is not uncommon, 


There is a type of mind which seems to take it for 
granted that any science or subject that it does not 
Mr. Weir is evidently fond of 
natural science, but he mistakes long rambling strings 
of words for scientific exposition. It is difficult to 
know what he is driving at. The title itself is typical 
of the book in its vagueness. Tn the opening of the book 
the following sentence is put in capitals, and is there- 
fore presumably the key of the whole, “* Every transfor- 


|;mation of energy is carried out by the action of 


energised matter in the lines or field of an incepting 
energy influence.”” As a sample of the sort of science 
that runs through this book, we may mention that the 


|sun apparently produces a heat field, somewhat 


analogous to a magnetic field, but its field conveys 
The earth rotating in this field converts 
its own energy into heat, especially near the equator, 


| where the parts of the globe cut the field with the 


greatest velocity. This is our paraphrase, but we 
think it is fair ; the original is very obscure. 

In many subjects, such as art, but more espe- 
cially politics, and, above all, economics, people 
seem to assume that they can form accurate and 
valued judgments, and set specialists right without 
any expert knowledge of the matter at all. This 
is, no doubt, because the subject matter of such 


| things appeals largely to people’s passions and pre- 


judices. Science, on the other hand, depends little 
on these things, but demands more expert knowledge 
than Mr. Weir commands. Hence his views will have 
no effect on anybody. If he had written a book to show 
that the labouring classes were being robbed wholesale 
by capitalists, or that Germany was working some ob- 
secure plot to paralyse our trade or confiscate our 
Colonies, or that, as there is only a limited quantity of 
gold in the globe it should not be private property, but 
should be divided equally among all adults, including 
even women, he would probably have had a large 
success, and might have done quite a lot of harm. 
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Fig. 1 


TRAFFIC PROBLEMS IN BUENOS AIRES. 


W To those who have visited the Paris of the South, | 
probably the first thing that they have noticed is the | 
narrowness of the streets. This is a characteristic of most | 
Latin-American cities, and the usual reasorr given for it | 
is that in this way the shadows are taken fullest advantage 
of in the summer. None the less, this reasoning is some- 
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whlie in 1910 the number had already increased to 
323,640,000. 

Buenos Aires has probably the best tramway service 
in the world, but the congestion of the traffic in the narrow 
streets has made further progress along the old lines 
impossible. The municipality has made various spas- 
modic attempts to cope with these difficulties by appoint- 
ing special traffic inspectors, &c., but even these cannot 
do very much in a city where a fallen cab horse at mid-day 


— 
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whatjpoor, for in midsummer at mid-day the sun is nearly 
vertical, so, no matter how narrow the roadways, nothing 
but an awning can protect the passersby at a time when | 
they most need this protection. As a matter of fact 


shortsightedness was the actual cause, but we cannot 
blame the builders for not foreseeing the enormous increase 
in the population of the Argentine and its capital, the city 
of Buenos Aires, which has taken place in the last fifteen 
In_the_ year 1898 the population of the city was 


years. 
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Fig. 3-ARRANGEMENT OF ONE OF THE STATIONS 


brings the traffic in 15 to 20 squares to a standstill. The 
last municipal proposal was to cut diagonal avenues, but 
after buying the right of way through two blocks at an 
enormous figure, the project was abandoned. It has 
remained for foreign enterprise to make the first practical 
attempt. 

The Anglo-Argentine Tramway Company obtained with 


other concessions the right to drive the underground | 
railway, here described, from the Plaza de Mayo to the | 
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Fig. 4—TYPICAL CROSS SECTIONS OF THE LINE 


765,150 odd, but to-day it is probably more than 1,400,000. 
For the transport of this mass of humanity,‘ a large 
part of which must necessarily live away from the centre 
of t he city, which has an area of only 183 square kiloms., 
or 71} square miles, four different tramway companies 
compete, viz., the Anglo-Argentine, the Lacroze, the 
Southern Electric Tramways Company, .and the. Port 
Tramways. Of these four the Anglo-Argentine is by far | 
the largest. Its lines cover a distance:of 1332’ miles, and, |- 
on them run 2400 vehicles, moving on 75. different routes. 
In 1901 this company carried 125,520,000 passengers 


Once Station of the Western Railway. The tram traffic 
would thus be cleared from the three main streets running 
east and west and leave them free for ordinary traffic. 
At the same time the Western Railway Company is cutting 
a tunnel-from its terminus, the Once Station, direct to the 
docks. This will greatly improve the connection with the 
docks and also relieve the streets of some of its heavy 
goods traffic. 

In all, six concessions have been granted for tunnels. 
Four belong to the Anglo-Argentine for the routes from 


Plaza de Mayo to the Once Station, and from the same | 








Fig. 2 


starting-point to Palermo, a populous suburb; from 
Retiro Station to the Constitucion Station of the Southern 
Railway, and for the extension of the present work to the 
suburb of Caballito, a distance of three miles, which 
latter will be proceeded with as soon as the present works 
are complete. The fifth concession is to the Lacroze 
Tramway Company for a tunnel from the Chacarita Station 
direct to the docks, a distance of five miles ; and the last 
| to Messrs. Otto Franke and Co., along the streets Entre 


Reteimocd 


Se. 


Swain 


| Rios and Callao to Retiro Station of the Central Argentine 
Railway. Thus all the principal stations of the capital 
will be linked together. 

A tunnel for the Western Railway is also being con- 
structed at the present moment by Messrs. C. H. Walker 
| and Co., and it runs beneath the Anglo-Argentine Com- 
pany’s tunnel for its whole length. 

The engravings and sections given on this and on page 520 
refer to the works which are being carried out by Phillip 
| Holzmann, Ld., for the Anglo-Argentine Company. The 

tunnel is just beneath the level of the street, but owing to 
the fact that all the streets are straight, the problem is 
| made somewhat easier, as there are no heavy buildings 
| to pass under. Those houses which would remain over the 
| tunnel at the turn into the Once Station are being de- 
| molished, having been bought by the Western Railway. 
| The length of the tunnel is 2} miles from the Plaza de 
| Mayo to the Once Station, and there are to be nine stations 
|in this length. Special cars to seat sixty persons are to 
| be used, and a train of seven of these can be ranged com- 
| fortably at each station. The company expects to run 
| as many as forty-five trains per hour from terminus to 
| terminus in each direction, at the times of greatest con- 
gestion, so that in this time as many as 18,000 passengers 
| may be transported in each direction. The proximity 
to the level of the street makes the access to the tunnels 
| easy. 
| The tunnels work is being attacked at three points 
| at once, namely, from the Plaza de Mayo, Plaza de Con- 
| greso, and the Once Station, and in order to avoid as much 
| as possible disturbance to the ordinary traffic, at each 
| point two blocks only are being closed off, and the work in 
| these is being completed before the next two are started. 
| The method of construction, as the illustrations show, 
|is the cut-and-cover. The soil found can be got out 
with the pick, in its undisturbed state.-- The subsoil 
water is much deeper than the tunnel level,-but- the 
occasional heavy rains make the soil rather treacherous. 
On one - occasion -the excavator shown in one of 
our views, was nearly buried. The work has not 
proved more difficult than others of a similar nature, the 
chief troubles met with being the necessity of lowering 
four large section surface water conduits for a distance 
of 280 yards in order to clear the tunnel, because the 
municipality would not permit a syphon, and the removal 
of about 440 yards of 33in. water main bodily to one side. 
These same rain conduits caused the Western Railways 
tunnel to approach that of thé Anglo-Argentine very 
closely at some points, necessitating special constructions 
at these places. . 
Special electric wagons (Figs. 1 and 2) supplied by Messrs. 





Arthur Koppel, are being used to carry away the masses 
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of earth. These are of the tipping type, as shown in the 
engravings, and though built to carry 14} cubic yards, 
they are being loaded with as much as 16}. Six charges 
of the excavator are sufficient to fill them. 
built on bogies and fitted with air brakes as well as the 
usual electric brakes. Each axle is separately driven by 
its electric motor, and the wagon is powerful enough to 
pull its own load and complement of two loaded trailers 
up any of the inclines leading from the works. 
stiffest incline is about | in 18. 

Messrs. Holzmann calculate that they have to remove 


They are | 


The | 


Neutrals on Three-phase Alternating-current Systems.” 
The next meeting takes place on December 4th, when 
Messrs. J. G. and R. G. Gunliffe will present a paper on 
‘Street Railway Feeding Networks.’’ Other meetings 
will be held on December 18th, January 8th, February 
12th, March 12th, April 9th, and May 7th., The annual 
general meeting will be held on the latter date. Papers 
having the following titles are also to be read :—‘‘ Improve- 
ment of the Power Factor in*Asynchronous Machinery,” 
by Dr. G. Kapp; * The Cycle Diagram tor Synchronous 
Motors,” by Dr. T. F. Wall; ‘ Electric Power Heating 
** Wireless 


about 400,000 cubic metres, or 480,000 cubic yards, and Cooking,” by Mr. J. P. Wumshurst 3. V ire 
of soil, which is being carried away to various low-lying | Telegraphy,” by Mr. J. Sayers; ‘ Protective Switch- 
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Fig. S—ELECTRICALLY DRIVEN EXCAVATOR 


parts of the city to fill in reclaimed land, &c. The rate of 
advance for the completed works, not including the paving 
of the streets, which is to some extent dependent on the 
weather, is for each section of the tunnel about 4-4 yards 
a day of 24 hours, working by shifts, and in the stations 
about 3} yards a day. 
same time, from 2400 to 3000 cubic yards. 


The excavator—Fig. 5—is driven by electric power and | 


carries three motors, one, for lifting, of 115 horse-power, 


another of equal power for pressing out the bucket, and the | 


third, of 38 horse-power, for slewing and lifting. The 
capacity of the bucket is 2} cubie yards. Current is taken 


The average output is, for the | 


from the service lines and transformed on the machine ! 
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Fig. 6—PLAN OF THE ONCE STATION 


itself to 250 volts for the motors. There are four of these 
machines working, but each can load its wagons quicker 
than they can be withdrawn from the works to make room 
for others. These excavators were supplied by Messrs. 
Menck and Hambrock, of Hamburg-Altona. 

Our representative is indebted to the directors of the 
Anglo-Argentine Tramway Company for the photographs 
and drawings published herewith, and to Mr. R. Cooper, 
Messrs. Holzmann’s chief engineer, for some of the par- 
ticulars. 





FORTHCOMING MEETINGS. 
No. IV.* 

THE meetings of the Cleveland Institution of Engineers 
will be held at Middlesbrough in the lecture-room of the 
Literary and Philosophical Society, Corporation-road, or 
hy special arrangement at Stockton, at 7.30 p.m. on the 
following days :—December 2nd, January 13th, February 
3rd, March 3rd, April 7th. Mr. Henry Crowe, of Saltburn, 
is the president. Papers having the following titles have 
been promised :—‘* Waste Heat,” ‘‘ Future Possibilities in 
Blast Furnace Practice and the Growth of Cast Iron after 
Repeated Heatings.’’ The authors are Messrs. T. V. Robin- 
son, C. A. Edwards, and Professor H. C. H. Carpenter. We 
are told that the papers will probably be read in the order 
given above. Other papers are also expected. 

On November 27th Mr. J. S. Peck will read a paper 
before the Birmingham local section of the Insitution of 
Electrical Engineers, entitled ‘‘ Earthed v. Unearthed 


* No, IL. appeared November Ist, 


PALACIO MUNICIPAL ' 


gear,” by Mr. E. B. Wedmore ; “‘ The Economical Use of 
Electric Power,” by Mr. W. E. Milns; and “ Recent 
Developments of Railless Electric Traction,’ by Messrs. 
W. E. Bolton and L. D. Morphew. 

The programme issued by the Liverpool Engineering 
Society contains many attractive items. The next 
meeting will be held on November 20th, the 
subject of the paper being ‘“ Vagaries of Engineering 
Practice.” The author is Mr. J. Hamilton Gibson. On 
December 14th Mr. E. J. Rimmer, B.Sc., will read 
a paper on “The Legal Effect of an Engineer’s Negli- 
gence or Mistake in Directing the Construction of Works.” 
The last meeting of this year will be held on December 18th, 


graphs at High Pressure.’ A demonstration showing ;‘ 
simple method of inserting radium into sterilo rubbe, 
tubing will be given by Mr. C. E. S. Phillips F.R.S.B., a 
the February meeting, and a paper will also be read by 
Mr. R. S. Wright entitled “ The Construction of Induction 
Coils.” At the March meeting Mr. Howard C. Head will 
describe a single-impulse switch and high-tension rectifier 
A demonstration will also be given by Dr. Cotton, this 
relating to a new instrument for the utilisation of the 
single X-ray print. Mr. W. H. D. Chambers, M.A, 
is to read a paper at the May meeting, the title being 
“The Transmission of X Rays Through Metals and Alloys 
Carrying Electric Currents.’’ Two papers are to be read 
at the June meeting, the authors being Dr. N. 8. Pinzi and 
Dr. R. Salmond ; the subjects of these papers are pot 
vet fixed. We understand that Mr. Glew, Mr. Raffety, 
Dr. Sidney Russ, and Dr. Rowden have also promised 
to take part in the proceedings. 

The 159th session of the Royal Society of Arts will he 
opened on Wednesday evening, November 20th, by Lord 
Sanderson, chairman of the council, who will deliver ay 
address and distribute the medals awarded last session, 
On November 27th Mr. Harold Cox will read a paper on 
“The Interdependence of Morals and Economics,” Sip 
George Askwith presiding. Mr. A. Zimmermann will 
describe the ‘“‘ Manufacture of Sugar from Wood and its 
Economic Importance’? on December 4th. Dr. Ff, 
Mollwo Perkin will read a paper on “ Synthetic Rubber” 
on December 11th, and Mr. Joseph Pennell will deal with 
‘The Pictorial Possibilities of Work ” on December 18th, 
The author will exhibit etchings, &c., which extend from 
the days of Rembrandt to the present time and include 
| some of the lithographs which he has lately made himself 
| of the gigantic engineering works of the Panama Canal, 
| In the Colonial Section Professor W. H. Warren will 

describe ** The Hardwood Timbers of New South Wales ” 

|}on November 26th, when Sir George Houston Reid will 
| take the chair, and in the Indian Section Mr. J. Forrest 
| Brunton will read a paper on “The Rapidly Growing 
| City of Karachi’’ on December 12th. A course of Cantor 
lectures will also be delivered by Mr. C. R. Darling on 
** Methods of Economising Heat ”’ on December 2nd, 9th, 
16th. 








and 


THE LOW COAL ENGINE. 


Ir we take the consumption of a steam engine to he 
| 1.25 1b. of coal per indicated horse-power per hour, or 
| 1.47 lb. per brake horse-power per hour, if the mechanical 
| efficiency is 85 per cent., and if we take the consumption 
| of a Diesel engine at 0.48 lb. of oil per brake horse-power 
per hour, the price of the oil can be three times that of the 
coal, and the two powers will still be on an equality as faras 
cost of fuel used is concerned, apart from other points of 
comparison. Put into figures, if coal is obtainable at 15s, 
per ton, the price of the oil may be as high as 45s. per ton. 
The fact that at the present day the price of oil has 
soared far beyond the above figure forms one of the most 
serious difficulties in connection with the extended use of 
the Diesel engine, in spite of its manifest advantages. It 
is for this reason that we have been urging that experi 
ments should be made in the transformation of coal into 
tar oil for use on these engines, though we have no informa- 
tion to indicate what the price of the oil would be if pro 
duced in the enormous quantities necessary to enable any 
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when Mr. L. H. Chase is to present a paper entitled “ A 
Proposed Bridge Across the Mersey.”’ The annual dinner 
will be held on January 16th. Two papers are to be read | 
and discussed in January, one on the 8th and the other | 
on the 22nd. The first is entitled ‘‘ The Application of 
the Gas Engine to Marine Propulsion,” and the other 
‘* Refrigeration and the Transport of Perishable Produce.” 
The authors are Messrs. Alan A. Chorlton and J. Wemyss 
Anderson respectively. The papers to be presented in 
February are entitled :—‘‘The Phenomenon of Yield 
Point in Metals under Stress,” ‘‘ Some Applications of 
Compressed Air and its Measurement,” and ‘‘ The Weight 
Factor in Merchant Ship Design.’ The first two papers 
will be read on February 5th and the other on February 
19th. The authors are Messrs. W. Mason G. J. Gibbs, 
and T. C. Tobin respectively. On March 5th a paper 
dealing with ‘‘ The Blackstone Crude Oil Engine ” will be 
read by Mr. W. A. Simper, and on the 19th of the same 
month Professor Hudson Beare has promised to present 
a contribution on ‘‘ The Railway Systems of Australia 
and Probable Future Developments.” ‘The Layout, 
Design, and Equipment of Industrial Works ”’ is the title 
of a paper to be read at a meeting on April 2nd by Mr. 
Andrew Home Morton. On the 16th of the same month 
Mr. J. F. Ramsbottom will deal with ‘‘ The History of the 
Freemantle Graving Dock,” and will give an account of 
the work done on the site. The annual general meeting 
takes place on April 30th. 

The meetings of the Réntgen Society will be held on | 
the first Tuesday of each month at the headquarters of 
the Institution of Electrical Engineers, Victoria Embank- 
ment, W.C. The arrangements are subject to alteration. 
At the January meeting Professor A. W Porter and Mr 
W. B. Haines are to present a paper on ‘ Spark Photo- | 








Fig. 1—THE GAS GENERATOR 


large proportion of the ships of the world to be propelled 
by its agency. At all events, coal is obviously the hes- 
basis for the fuel supply of the ships, especially the wart 
ships, of this country with its huge home supply, and if the 
coal can be converted at such a price that a horse-power 
hour could be obtained from the oil at the same cost as 
that which a horse-power-hour could be obtained from the 
original coal, the conditions would stand as above stated 
and the oil engine would have advantages. If, however, 
the coal could be used in such a way that a horse-power- 
hour could be obtained, not at the same cost, but at the 
same rate of consumption as from the oil, that is, at about 
half a pound per horse-power-hour, rather startling pos- 
sibilities would present themselves and the suggestion 
would probably be received with derision. The suggestion 
is, however, to-day not merely fanciful, but some such 
figure, we are assured, has already been reached on a 100) 
horse-power gas engine, by the invention of Dr. A. M. Low, 
which converts the coal in the actual combustion chamber 
into a gas which is consumed in the engine. We may say 
that we have actually seen the engine running in London, 
but we have not checked the consumption, which, we are 
informed, is only about 0.5 1b. per brake horse-power per 
hour. ‘The first experiments were carried out on a 2 hors«- 
power engine, and the improvements there obtained have 
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100 HORSE-POWER LOW 





been embodied in the apparatus now fitted on the 100 
horse-power engine. At present the inventor himself 
admits that the device is in a somewhat crude state, and 
that there is a long way to go yet before it can be applied 
to a reversing marine engine, but the principle has been 
demonstrated beyond doubt, and the engine does actually 
work and give its power. 

In the experimental engine shown below,small coal is 
fed into the hopper A and from there it is conveyed through 
the four heater tubes BB by means of internal worms 
geared together at one end and driven by a ratchet 
year operated by a cam on the cam shaft. These tubes 
pass first through a gas receiving chamber C, which is in 
direct communication with the inlet valve, then through 
an exhaust heated chamber D, and then through the com- 
bustion chamber E, the ends projecting into the ash shoot 











COAL ENGINE 








diameter tubes and that these are to be vertical, the coal 
being fed in by gravity and the ash is to be allowed to fall 
out at the bottom through a timed shutter. 

Now that the engine is actually running it all seems 
simple enough, but the crux of the whole thing has been, 
of course, the disposal of the tar, and this has been accom- 
plished by Dr. Low’s ingenuity in adapting a well-known 
fact. Professor Dewar proved by a simple experiment 
that if coal is heated rapidly in small quantities in the pre- 
sence of steam and air the tar is not gasified, but comes off 
in the form of an exceedingly fine dust like yellow smoke, 
and this smoke can only be condensed by compression or 
by cooling. Cooling, of course, need not be considered in 
the combustion chamber, but there is a limit to the com- 
pression which can be used in the Low engine, and in 
practice this does not exceed about 120 Ib. The tar there- 









































GOVERNMENT INSPECTION OF LOCOMOTIVE 
BOILERS. 


In 1911 the United States Government passed a law 
providing for the regular inspection of locomotive boilers, 
and requiring the railways to submit their own rules for 
approval by the Inter- state Commerce Commission. These 
were so diverse, that to secure uniformity a complete set 
of rules had to be drafted for the use of the railways and 


the Government inspectors. There are about 57,000 
locomotives used in interstate commerce, which are 


The country is divided into 


those subject to inspection. 
these fifty men 


fifty districts, each with an inspector ; 


being under a chief and two assistant chief inspectors. 
There was naturally delay in getting the service organised 
and in working order, but up to April, 1912, some 48,000 
locomotives had been inspected. 


Of these, 67 per cent, 
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F. Air and steam are admitted into this chamber, which is 
closed by a non-return valve at the bottom, and are drawn, 
by the suction of the piston through the tubes over the 
hot coal, by which air and water gas are produced. These | 
gases continue their passage along the tubes till they escape | 
through small holes in the pipes into the gas chamber C, 
and so to the inlet valve. The pile of coal in the hopper 
prevents the admission of more than a negligible quantity 
of air into this end of the tubes. Meanwhile the action 
of the worms shifts the coal along the tubes till, when it 
has given off all its gas, it is discharged as ash into the ash 
shoot F, The adjustment of the feed of the worms to | 
give this exact result has, of course, been the subject of 
very careful experiment. We must say, however, that | 
we do not like the arrangement, as the ratchet gear is | 
subject. to very great stresses, and would undoubtedly | 
wear very rapidly. We are pleased to learn therefore that | 
the new engine which is being designed is to have larger 
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THE EXPERIMENTAL LOW COAL ENGINE 


for passes off with the gas in the form of smoke and remains | 


stable while in the combustion chamber, and is thrown out 
into the exhaust uncondensed. The rings, valves, &c., 
have nothing to fear from this cause, though the exhaust 
is very thick and evil smelling. It is curious to note that 
one of the tests of the good running of a Diesel engine is 
the smokelessness of the exhaust, whereas with the Low 
engine the exact opposite is the case. How far this foul 


exhaust will militate against the general adoption of the | 


engine remains to be seen, but doubtless that will be a 
minor problem to Dr. Low when it arises. 
Though there are many features of interest in connection 


with this important invention as regards the reasons for | 


its economy, &c., we have purposely dealt somewhat 
briefly with it on account of the early stage of development 
which it has as yet reached, but we hope to be able to go 
it more fully into at a later date. 
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had defects, many of these being dangerous, while others 
were more or less serious violations of the rules. The 
inspectors have the right to remove locomotives from 
service, and so far they have exercised this right as 
regards 2209 locomotives. This does not mean necessarily 
dangerous conditions, but the inspectors notify the railway 
company to keep the engine out of service until the specified 
repairs are made. The repair work required may occupy 
but a short time, or in serious cases it may mean extensive 
delay in the shops. The railways are required to observe 


| and live up to the inspection rules adopted, and the work 


of the inspectors is to check the inspections made by the 
locomotive departments of the railways. The railways 
are not in any way relieved from responsibility as to the 
condition of their engines, the Government supervision 
being simply as a check upon their‘practice and to ensure 
that conditions of safety are enforced in the interest of 
the public. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


BRITISH ENGINEERS AND THE FAR EAST. 


Sir —At present the attention of many engineering firms is 
directed to China, and I may therefore claim indulgence for 
s to present through your columns an offer of an unique 
character to British firms of enterprise and initiative. 

In a few days we shall commence in the British University 
of Hong Kong instruction in Applied Science. As is usual in 
our Universities, the first year’s course largely consists of 
mathematics, physics, chemistry, and mechanical drawing— 
subjects which require no engineering equipment. Next year 
we commence work in the following (among other) subjects :— 
(L) Heat Engines ; (2) Electrical Technology ; (3) Hydraulics ; 
(+) Strength of Materials. 

At present we have practically no equipment for these 
laboratories, although we have most excellent buildings. The 
laboratories provide a remarkable opportunity to British engi- 
neering firms to advertise in the Far East. The University 
buildings are the most conspicuous in Hong Kong. Although 
until quite recently empty, they have been visited by many 
thousands. They were built by a local wealthy Parsee merchant. 
‘The magnificent site was presented by the Government. The 
Chinese merchants have subscribed over a million dollars towards 
an endowment fund. The well-known firm of Messrs. Butter- 
tield and Swire and other firms have subscribed £40,000 to the 
funds of the University. 

Despite these facts, we have difficulty in obtaining further 
funds to develop the University as it should be developed. 

My immediate problem is to equip the laboratories mentioned 
above. I feel fullyjustified in appealing to British engineering firms 
for help in this matter. If any firm will definitely take over the 
equipment of, let us say, the-hydraulic laboratory, we will give 
that firm a perpetual advertisement in this Far Eastern market. 
A sum of £2000 will suffice for that one laboratory—or apparatus 
of that value. Similarly, with the other laboratories. We will 
gladly accept any apparatus, especially heat engines and 
electrical machinery, and see that the firms have full advertising 
value. But we need it at once. 

In to-day’s Hong Kong Daily Press appear the following 
significant words :—‘* The arsenals, mints, electric light works 
(of China) and so forth need expensivs and extensive plant. and 
it is to be feared that in the past the lion’s share of the orders 
have gone not to Great Britain, but to Germany. This is a 
state of affairs that calls for some heart-searching among 
British firms, the more so as the next few years will probably 
see a much greater market for machinery in China, as she settles 
down after the upheaval of the last twelve months; indeed, 
we are promised so much in the joint statement of policy just 
issued by the President, Dr. Sun, and Vice-president, Li. 
What is the cause of the balance shifting over so decisively to 
the side of the Teutons ? One probable, if not certain, cause is 
the much more energetic way in which the German dealers in 
machinery and engineering requisites in China push their wares.” 

The Engineering Department of the University of Hong Kong 
offers a great opportunity. When I asked a wealthy Chinese 
merchant for money for heat engine equipment he replied : 
* Why should I pay to advertise British engines in this market ?” 

Perhaps British engineering firms may say: ‘‘ We are always 
being asked to give to Universities.” To that I make no reply. 
But I do plead that a British University at the front door of 
awakening Cathay is in a unique position. 

Our first-year entry of engineers is twenty-five students. 
If we have proper equipment we shall have in four years at least 
150 engineering students—probably 250. But it will depend 
entirely upon British engineering firms as to whether these 
students come to Hong Kong or, as they now do, go to America 
and Germany. 

We will gratefully accept gifts of engineering plant, or, if this 
meet the eye of any patriotic citizen of the Empire so inclined, 
we will guarantee to spend with rigid economy any money 
presented to the Engineering Department of this University. 

I shall be glad to receive any communications upon this 
matter. May I emphasise that the problem needs an urgent 
solution 7 

(Signed) Cc. A. M. Sirs, 
Dean of the Faculty of Engineering, 
The University of Hong Kong. 

October 18th. 


EDUCATION AND THE MANUAL WORKER. 


Sirm,—The President of the West of Scotland Iron and Steel 
Institute in a recent address took up a somewhat reactionary 
attitude to the almost universally accepted belief in the benefits 
of education. He evidently did not consider either the belief 
or the benefits to be universal, and to test the matter set inquiries 
on foot by which to gauge the feelings of employers in his own 
business with regard to it. The result was startling. From 
the inquiries made among employers of over 200,000 men in the 
iron and steel industry he ascertained (a) that it was the unani- 
mous opinion that any book learning outside the rudiments of 
the three R’s was a matter outside the requirements of 90 to 95 
per cent. of the manual workers, and (6) that of the remaining 
5 to 10 per cent., amongst whom were to be found chargemen, 
foremen, &c., most would be found to Have attained their posi- 
tion by their own initiative. Those who replied also expressed 
the opinion that of the 90 to 95 per cent. it might be said that 
their work would be equally well done without the education 
they have, and that there would be less restlessness and unreason- 


able discontent because of false hopes and unattainable ambi- | 


tions. 

The result of this plebiscite gives one furiously to think ; 
I find it almost unbelievable that at this time of day any large 
proportion of employers should be found willing to homologate 
such an idea, and we are not told what proportion of the em- 
ployers interrogated held the opinions expressed in the address. 
There is no doubt that much of the manual labour necessary in 
the iron and steel industry may be performed by men of little 
or no education, and also that highly specialised sub-division 


of labour further tends to make men into automatons, but it is a | 
narrow and mistaken view to limit the value of a man’s education | 


to the effect it may have on his particular little bit of work, 
though even there it is not a foregone conclusion that education 
of a general nature is useless, nor is it likely that, speaking 
generally, an ignorant man will be a better workman than an 
educated one. 

The broadening effect of education and the mental training 
which teaches how to assimilate fact and draw therefrom 
logical deduction ought to lead to greater reasonableness and 
tend to the disappearance of the stubborn obstinacy which is 
30 often a feature of ignorant men, who will listen to no reasoning 
because they have not learned to weigh the value of facts in 
coming to a conclusion. This stubbornness, so difficult to deal 
with, has caused much labour trouble in past years. It is possible 
that compulsory education. while ameliorating this higotry of 
ignorance, has also something to answer for in producing 
wordy demagogues. who do not. however, represent the effect 
of education upon the ordinary common sense workman, but 
who, nevertheless, have a disturbing effect upon him. It i 
quite true that education stirs ambition in men, and makes 
them sometimes unwilling to be for ever ‘ hewers of wood and 
drawers of wate1,”’ but this is to be commended rather than 
condemned ; no one is harmed by a reasonable man’s laudable 
ambition to get on in life, certainly not his employer, who stands 


s 


to gain from the man’s increase of mental capacity. Unfor- 
tunately, there will always be those who, from indolence, apathy 
or incapacity, are unfit for anything higher than the lower 
grades of employment, and they must, in the nature of things, 
tind their level. There is an old saying that “those who 
cannot scheme must louster,”’ which crudely expresses the fact 
that men whose ability lies rather in superintendence or organisa- 
tion than in manual execution will generally, in the long run 
find some outlet for that ability. 

It may be that such men are for a time restless and perhaps 
discontented if condemned to the eternal grind of a single 
operation, such as boring holes or tending an automatic machine, 
but that is no sufficient reason for the sweeping assertion that 
90 to 95 per cent. of the workers would be better craftsmen 
if they were relegated to the state of ignorance that obtained 
before the era of compulsory education. 

Such a statement coming from the President of an influential 
corporation such as the West of Scotland Iron and Steel Institute 
is calculated to do much harm to the relations existing between 
master and man ; it assumes a mental inferiority in the artisan 
of to-day which is by no means the universal condition of things, 
| and the assumption will be resented by a large class of workers, 
who, while quite content to do a fair day’s work for a fair day’s 
wage, are, nevertheless, not so cabined and confined in their 
intellects as to have no interest of an intellectual kind outside 
that work. In many cases relaxation obtained by reading 
and games of skill after working hours are over make life more 
liveable and the day’s work more interesting ; it is noteworthy 
that many enlightened employers in this and in other countries 
not only realise this, but make substantial contributions to work- 
men’s clubs, reading-rooms, and libraries in order that their 
employés may benefit from them, and they have no reason to 
complain of any bad effect upon the quality of the service 
rendered, nor have they any wish to set back the hands of the 
clock in the matter of general education of the people. 

Education must have a beneficial effect on the general mass 
of mankind if only in the improved mental calibre which comes 
from use of the intellect ; the quality of work performed by educated 
,or even partly educated men will be no poorer, to say the least 
of it, than that performed by men of no education at all. The 
experience of employers in engineering trades, for instance, is 
that the increasing complexity of machinery demands more 
brains of their workmen, and not less in order to obtain the 
best results, and the same thing applies all round in greater 
or less degree. I should be sorry to think that any good end 
could be served by a reduction in the amount of compulsory 
education, or that there was any considerable desire in the indus- 
trial world for the existence of'a class of helots whose intellects 
were to count for nothing in the scheme of things. 

I hope some of your readers will support me in entering this 
protest against what I consider the wholly mistaken views of 
the President of the West of Scotland Iron and Steel Institute. 

November 12th. TANKER. 


DETERMINATION OF CONSTANTS. 
Srr,—An article on ‘The,Exact) Determination of the Con- 


in THE ENGINEER of September 13th, 1912. On page 268, 
line 4, it reads as follows :—‘‘ From the equations of the System 
III. the value ofa will be obtained: In order to do this the 
signs must be changed wherever necessary so that all the terms 
in a are positive. 
bined by (algebraical) addition, as before, giving 10.72 = 2. 49a. 

Should this not be 11.2 9a. 

I should be very much obliged-if. you would let me know if 
this is a slip or whether I have misunderstood the reasoning. 

November 4th ie W. Rex Jones. 


= 2. 


/ 

Srr,—I have pleasure‘in giving your correspondent a fuller 
explanation. I had abstracted the calculations as much as 
possible to save space.’ The complete working out of the value 
held in suspicion by Mr. R@x Jones is given below, and will 
show him where he has; missed a minus sign. I was not justified 
in including the modified system of equations in the paper, 
as in practice it is never written out, the signs being altered 
on System II. itself.; =‘... 

One correction I should like to take this opportunity of making. 
On page 268, Col. 2, iline 1, read :—‘* After the alteration of 
signs,” instead of ** before, the alteration.” 
| There are several ways of obtaining these mean values ; 
| hence the slip. But the ore I explained requires the change to 
| be made after the signs. have been altered, or else the check 
| I give will fail, as may be easily seen. 
| Exact Determination of the Constants of Empirical Formule. 
We have System IT.. as on page 267 : 

4.02 = 











0.6la 





| 
. 0.68 = 0.334 
| 0.68 — 0.294 
| 0.24 = 0.0la 
- 0.28 = 0.174 
| - 0.72 = 0.2la 
| - 1.48 = -—- 0.250 
-- 1,42 = 0.38 a 
- 1.58 = — 0.24a 
5.62 -23 
< Bip 1136 feheck 


Now, make all the values of a positive, as stated page 268, 
second paragraph of Col. 1. 
Then we get (it can be done on the figures above, but T will 
rewrite it out for more clearness) :—- 
4.02 = 0.6la 





0.68 = 0.334 
0.68 = 0.294 
~ 0.24 = 0.0la* 
0.28 = 0.174a 
0.72 = 0.21la 
1.48 = 0.254a 
1.52 = 0.384 
1.58 = 0.244 
Sum of terms 10.96 
Sum of — terms 0,24 
Algebraical sum 10.72 = 2.49a@ sum 


In practice when only one or two terms are negative [ proceed 
| more quickly. I add the two sums of the ‘ check "’ (see above) 
and subtract twice the sum of the negative terms, so : 
5. 

5.58 





11.20 
~ 0.48 


10.72 
The line marked * is the one in which a — 
looked by Mr. Rex Jones. 


sign has been over- 
M. GHEURY. 
November 6th, London, S.E. 


RAILWAY ACCOUNTS ACT. 

Srr,—The new form of accounts which come into operation 
on January Ist next provides for abstracts of expenditure, 
each divided into sub-headings setting forth the details of such 
expenditure. In regard to the maintenance and renewals of 
rolling stock, these sub-headings will not, according to general 
practice, correctly show the separate amounts so expnded. 
A large amount will be shown as materials expenditure which is 





The nine modified equations are then com.- | 

















| money now available. 0 
| electric light and other similar items are estimated to 


j}and Wigham Richardson, Limited : 


composed partly of materials and partly of wages and othey 
sub-headings of expense. This is due to the manufacturing 
processes, such as ironfounding and the manufacture of stooi 
parts, separate accounts usually being kept for each kind of 
manufacture and the production shown in the abstracts as 
materials. In these circumstances the value of compurisons 
between accounts of railway companies are discounted. Thee 
abstracts could be rendered more accurate by opening accounts 
for the whole of the workshop expenditure, including manufac. 
turing processes and the production of stock parts, divided 
under the sub-heads of the abstracts. The manufacturine pro. 
cesses accounts would be retained in their usual form. but 
would be statistical only. The workshop accounts would be 
credited with the value of the products of these processes at the 
total cost, divided over the sub-headings. The value of stock 
manufactured would be credited to the sub-heading “ Materia}s,” 
Work done for other departments would be credited at the total 
cost, divided over the sub-headings. — and revenue 
renewals would be dealt with similarly. he balance under 
each sub-heading of the workshop accounts would then rep vesent 
the net expenditure upon maintenance under the correct sub. 
headings and the addition of the cost of renewals would complete 
the abstracts. ServTaror, 
November 12th. 








THE NATIONAL PHYSICAL LABORATORY. 


Tue National Physical Laboratory was established in the 
year 1899 by his Majesty’s Government. It commenced work 
‘n 1901 with a staff of thirty, now increased to 150. New build. 
ings have been erected from time to time, mainly throug! the 
generosity of private donors, but at present there is a special 
need for further help in connection with necessary extensions 
of buildings and equipment, and the Executive Committee has 
appointed a special Funds Committee, of which Sir William 
White. is chairman, and entrusted it with the task of appealing 
for support to persons interested in this national work. 

While the Government has provided a total of about £50,000 
towards the erection of the laboratory buildings, an almost 
equal amount has been furnished from private sources. Thus, 
the cost of the Froude National Tank was met by a gift of 
£20,000 from Mr. A. F. Yarrow, Sir Julius Wernher gave £10,000 
for the erection of the metallurgy building, and Sir John Brunner 
£5000 for the electro-technics building, while other gifts have 
been received from various donors. Some two years ago it 
was evident that further buildings were needed. The accommo- 
dation for the metallurgical work was then quite inadequate, 
while the office and administration rooms were entirely unsuited 
to their purposes. The library had long overflowed the small 
room allotted for its use ten years ago. The arrangements for 
the receipt and despatch of goods remained much as at the 
beginning, and it had become increasingly difficult to deal with 
the apparatus and material sent for test. ; 

Moreover, the optical and thermometric test work at Kew 


stants of Empirical Formule,” by Mr; H.-E. J. Gheury, appeared | jas quite outgrown the opportunities for test at the old observa- 


tory, and modern demands require a revision of the methods and 
appliances available for the work. In addition, a scheme has 
been approved by the Royal Society and the Government for 
setting free the observatory at the end of the current year 
for meteorological observations and research by the removal 
of the test work to Teddington. The Oftice of Works has 
arranged to make certain necessary alterations at Kew for this 
purpose, while the Laboratory Committee provides the nece-sary 
accommodation for tests. 

Accordingly, a scheme of new buildings at Teddington was 
prepared at an estimated cost of about £30,000, or, if scientific 
equipment is included, £35,000. Towards this the Lords Com- 
missioners of his Majesty’s Treasury agreed to contribute 


| £15,000 in three instalments if the scheme could be completed 


without further application to the Government. ‘Thus, it was 
left to the Committee to raise, for the buildings alone, about 
£15,000. Of this, a sum of £11,710 has been obtained, mainly 
through the generosity of the late Sir Julius Wernher, who, 
as already stated, gave £10,000 for the metallurgical laboratory. 
Thus, to reach the £15,000 required for buildings alone, £3290 
is still needed. In addition, provision has to be made tor 
scientific apparatus and equipment, and for extra works require: 
during the progress of the building. If, as above, £5000 be 
allowed for these, it appears that to complete the scheme a 
total sum of from £8000 to £9000 is now required. 

The metallurgical laboratory is erected and in use, though by 
no means completely equipped, and a contract for £14,893 
has been signed for the other buildings. These two items, 
with the architect’s fees, practically absorb the whole of the 
Heating and ventilation, gas, water, 

ost 
about £2500 more, and if the building is to be used in January, 
1913, the orders for these must be given during the autumn. 
It is with a view of enabling this most necessary work to be com 
pleted that the present appeal is made. ‘ 

The sum of £3290 is urgently needed to complete the £15,000 
requisite to comply with the Treasury conditions, and thus allow 
the contract for the remainder of the building to be signed, 
while for the scientific equipment a further sum of £5000 is 
required. 








LAUNCHES AND TRIAL TRIPS. 


GRENA, steamship ; built by Wm. Doxford and Sons, Limited ; 
to the order of J. Ludwig Mowinckel, of Bergen ; dimensions, 
455ft., 57ft. by 36ft.; launch, October 29th. 

PosILiipeo, steel screw steamer; built by D. and W. Hen- 
derson and Co., Limited ; to the order of Messrs Peirce Bros. 


| of Naples; dimensions, 395ft., 53ft. by 28}ft.; engines, triple 


expansion, 26in., 43in. and 7lin. by 48in.stroke, pressure 200 1h. 
per square inch ; constructed by D. and W. Henderson and (o., 
Limited, of Partick, Scotland; a mean speed of 13} knots wa- 
attained on trial trip, Monday, November 4th. 

steel screw steamer; built by Swan, Hunter 
to the order of the Cork 
Steamship Company, Limited, of Cork; dimensions, 285it. 
by 38ft.; to carry 2700 tons; engines, triple-expansion : 
constiucted by Neptune Works ; launch, November 7th. 

Boron, steel screw steamer; built by Wm. Gray and (o., 
Limited ; to the order of the Netherland Steamship Company. 
of Amsterdam ; dimensions, 412ft. Gin. by 53ft. Gin. by 29ft. 7}in. 
engines, triple-éxpansion, 28in., 46in., and 77in. by 48in. stroke, 
pressure 180 Ib. per square inch ; constructed by Central Marine 
Ingine Works ; launch, November 7th. 

Crry or BRISTOL, screw steamer ; 
and Wigham Richardson, Limited ; to the order of Hall Line. 
Liverpool; dimensions, 465ft. by 56}ft. by 34ft.; to carry 
11,200 tons: engines, triple-expansion, pressure 220 ]b. per 
square inch ; constructed hy Wallsend Slipway and Engineerins 
Company, Limited ; launch, November 8th. 


VANELLUS, 


built by Swan, Hunter 





H.M.S. SHark —Referring to the description of H.M.S. Shai k 
which appeared in our last issue, we find that we were in error 
in saying that this vessel was propelled by three screws. -\s 
a matter of fact, both she and her sister vessel, the Sparrow- 
hawk, have only two_propellers. 
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CHARACTERISTIC DYNAMICAL DIAGRAMS 
FOR THE MOTION OF A TRAIN DURING 
THE ACCELERATING AND RETARDING 
PERIODS.* 

By Professor W. E. DALBY, Member, of London. 
(Concluded from page 504.) 
7. BRAKING. 


‘"wuRE is a characteristic diagram corresponding to the braking 
of the same general type as that for the period of accelera- 


period ¢ 
Pon. ' The forms of the curves now depend mainly upon the 
yressure between the brake blocks and the tires—that is to say, 
upon the pull exerted by the brake-rods on the brake levers. 
Since this pull depends entirely upon the way in which the 


driver regulates the pressure in the air pipes of the train, the 
curve representing the pull as a function of the velocity is about 
as arbitrary in form as a curve can well be. Nevertheless, 
there are some useful fundamental principles in connection with 
the braking of a train which are brought out by drawing a 
diagram from an assumed form of the curve. =). 

When steam is shut off the motion of the train is continued 
against the resistances by the gradual exhaustion of the stock 
of kinetic energy stored in the train The principle of the 
yvation of energy applied to this problem may be stated 


cons 


thus :— : . ao 
The rate at which the kinetic energy of the train is reduced 


the rate at which it is changed into potential energy by a 
gradient + the rate at which it is transformed into heat by 
Friction. 
ae Braking of a wheel element.—At first it is convenient to 
restrict one’s attention to a wheel element composed of a wheel 
carrying a load, The total weight of the wheel element is the 
weizht which would be recorded against the wheel if the vehicle 
stood on a weigh-bridge provided with a separate steel yard for 
each wheel. For practical purposes this weight may usually 
be regarded as equal to the total weight of the vehicle divided 
by the number of wheels supporting it. Let this weight be 
W tons. Let I be the moment of inertia of the wheel about its 
axis; 7 its radius ; & its radius of gyration. 

The total store of kinetic energy in the wheel element is 


° e 
ares, ci © 
2 2 
In this expression the first term represents the energy of trans- 
lation of the mass M = W/g, and the second term represents 
the rotary energy stored in the wheel. 
The rate at which this stock of energy is reduced is found by 
differentiating the expression with regard to the time thus :— 


qe eH Mevtlow . 1... (2) 

dt 
This is the rate at which energy is used to drive the wheel element 
against the resistances. In an actual train every wheel tem- 
porarily becomes a driving wheel, just as though it formed part 
of a locomotive, but instead of being driven by energy derived 
from the fuel it is now driven by energy withdrawn from the 
limited stock stored in the train by virtue of its motion. 

The rate at which energy is transformed into heat by resist- 
ances of the nature of friction reduced to the wheel of the 
element may be analysed into three terms, namely :— 

(1) The rate at which work is done against the natural resistances 
to the motion of the wheel element.—If W is the weight of the 


element and r, the resistance to motion in pounds per 
We fF : 
ton, is the couple in foot-tons against which the wheel is 
yh) 
Wr, rw 
turned, and the rate at which work is done is 354 = be, 
2240 


where b represents the couple and w the angular velocity of the 
wheel. 

(2) The rate at which work is done against the frictional resistance 
of the brake blocks.—lf a brake block is pressed against the tire 
with a pressure P in tons, and mg, is the coefficient of friction 
between the block and the tire, the corresponding frictional 
couple opposing rotation is Pur, and the rate at which energy 
is expended against this is Puyrw = Bw, where B represents the 
couple due to the application of the brake block. 

(3) The rate at which work is done against the frictional resistance 
at the tread as the wheel slips.—If v is the speed of the train in 
feet per second v/r is the corresponding angular velocity of the 
wheel if it rolls along without slipping. and therefore (v/r — w) is 
the relative velocity of slip against the couple Wu;r, where 1; 
is the coefficient of friction between the tire and the rail ; hence 
the rate at which energy is expended against this is 

Wuyr (v/r — w) = 8 (ur — ao), 
where « is the resisting couple which is brought into action when 
slipping takes place. 

Finally, the rate at which energy is transformed into potential 
energy by a gradient rising lft. vertically for G feet horizontally 
is We G foot-tons per second. The energy equation is therefore 

Mov + Iww = w(B + 6) + 8 (v/r—w)+WvG . (3) 
In this equation w is the angular velocity of the wheel assumed 
to be slipping and v is the speed of the train. If the wheel runs 
without slipping v/r = w; v/r = w, and the equation reduces to 
Mv +.To/r? = (Bir + br) 4+ WIG . . . . (4) 
In both (3) and (4) the + sign is to be used before the last 
term if the train is running up a gradient and the — sign if 
running down. 

The couple B may be regarded as the sum of two couples, 
namely, one, represented by B, which produces a frictional 
resistance against which the linear energy of the train element 
is reduced ; the other, By, producing the frictional resistance 
against which the rotational energy of the wheel is reduced ; 
and further linear motion may be separated from the angular 
motion, so that 

Mv=B,r+0/rt+W/G ..... . (8) 
and 
Type ee ad Ske 8 eS 
Considering equation (5), the terms B, 7 and 6/r cannot together 
greater than W 4, because the motion of the wheel element 
ing maintained by the exhaustion of the linear energy against 
these resistances the wheel will begin to slip immediately the 
Tesistance reduced to the rail is greatec than W 4. 
i. Hence 
Meoe= Wm4tW/iG. . . . -« (%) 
San equation which gives the maximum retardation v which can 
be applied to the train. 


Let P| denote the pressure applied to the brake blocks corre- 
Spondiig to the couple B;, and P, to the couple By, so that 
B 
— = Pipa 
and . 
By = Potte 
- 
and a: shown above 
b Wr, 
r+ 2240 


Then combining equations (5) and (7) with these relations 


* The Institution of Mechanical Engineers, 





W (m4 + VG) = Py wp + Wr, 22404 WG . . (8) 


From which P,, the pressure which may be applied to the brake 
block for the reduction of the linear energy alone, is 


a 


Similarly, from equation (6) 

Fase Rot. acm hy 0 ees, 
The total pressure corresponding to the couple B is then 
P = P,; + Ps, and this is the value of P when the wheels are 
just on the point of slipping. 

In applying these equations the maximum retardation con- 
sistent with an appropriate value of 4, and a given gradient 
is first to be calculated from (7). This value substituted in (10), 
together with an appropriate value of us gives the value of Py. 
P, is calculated from (9) 

If a pressure is applied to the brake blocks larger than P, 
the wheel would slip. A smaller value would produce less than 
the possible maximum retardation, but would provide a margin 
against slipping. 

It will be observed that the instantaneous value of P depends 
upon four quantities of a variable nature, namely :— 

#, the coefficient of friction between the tire and the rail. 

4 the coefficient of friction between the brake blocks and 
the tires. 

r, the train resistance. 

G the gradient. 


With regard to 2, its value depends not only upon the velocity 
of rubbing between the block and the tire, but upon the time. 
Thus, quoting from the classical experiments of Sir Douglas 
Galton, the observed coefficient of friction between a cast iron 
brake block and a steel tire when the brake was applied to the 
wheels of a train kept moving at an approximately uniform 
speed of 20 miles per hour was 0.18. After 5 seconds this had 
fallen to 0.15, and after 5 seconds more to 0.13, whilst 20 seconds 
after application it had fallen to 0.1. Other values are given in 
Table 2, which is quoted from the ‘“ Proceedings*” of this 
Institution. 

The static value of 4, the coefficient of friction between the 
wheel and the rail, is variable, but for most purposes may be 
taken at 0.2. If the wheel is skidded the value of the coefficient 
of friction is a function of the velocity of sliding, but is not so 
markedly affected by the time as in the case of brake blocks. 
At 60 miles per hour Sir Douglas Galton found that the coeffi- 
cient of friction of a steel tire skidded on a steel rail was about 
0.027, increasing gradually as the speed decreased, until just 
before stopping it was 0.242. 

The quantity r,, is a function of the speed, and G is variable, 
but the effect of both quantities is small in comparison with the 
resistance produced by the brake blocks. 

(b) A vehicle composed of n similar wheel elements of which m 
are braked.—A vehicle may be regarded as composed of a 
number of wheel elements, and if each one of them is braked the 
equations above apply to the vehicle as a whole—that is to say, 


the maximum retardation is the value v calculated from equation 
(7), and equations (9) and (10) furnish the corresponding values 
of P; and Py, remembering that in these equations W is the 
total weight of the vehicle divided by the number of wheels 
and I is the moment of inertia of one wheel. The size of the 
brake levers and the brake cylinder may then be proportioned 
to the maximum value of P required. In some cases, however 
some of the train elements forming a vehicle are not provided 
with brake blocks. 

Consider the case of a vehicle composed of n similar wheel 
elements, m of which are braked, so that the retardation of the 
n elements is determined by the brake power on m of them. 

With regard to the m braked elements, equation (7) gives 


° WwW 
mMv = m(Wmu, + G) oe en ey cote) 
With regard to the (n — m) unbraked elements, the only retard- 


ing forces are the train resistance and the gradient 


.. 
; 2240 
resistance, and, assuming the train resistance to act at the tread 
of the wheel, and that both it and the gradient act to reduce the 
linear energy only, 


weal” 2 
n — m) Mo = gs 
( Day = v) lll = 


Adding these two equations together and solving for v the 
maximum retardation is given by 





‘ T — 
b= {my + (x - ”) a5 op a tg + + (18) 
eee ol OE 
In most cases this can be simplified to 
ue mig 
n 
since the second terms in the numerator are small in comparison 
with the first term. For example, suppose an 8-wheeled vehicle 
to consist of eight similar wheel elements and that the total 
weight is 32 tons. Further, assume that four wheels only of 
the eight are braked so that n = 8 and m = 4. Also let Fe 
be taken constant at 12 lb. per ton, u, = }, and let the stop be 
made on a rising gradient of 1 in 300, so that G = 300. Then 
from (13) 


+ _ (4/5 + 12 x 4/2240 + 8/300)32 _ (0-8 + 0-02 + 0-026) 32 
on ox See OOF Oe 


itn.) Cee 


= 3.4ft. per second per second. 


Calculated from (14) v = 3.2ft. per second per second. 

This shows that in cases where the brake power applied is near 
the maximum the maximum retardation can be calculated from 
(14) without serious error. 

(c) An engine composed of n dissimilar wheel el: ts.— When 
a vehicle is made up of dissimilar wheel elements equation (14) 
may be put in a more convenient form, a form which in practice 
applies mainly to locomotives. 

Let W be the total weight of the engine and tender ; w be the 
weight on the unbraked wheels of the engine and tender. 


Then ee ech ow aa 





The instantaneous pressure P to be applied to each wheel can 
then be found by first calculating P, from equation (9), sub- 
stituting for the W therein the weight on the wheel together 
with appropriate values of #4, and fg, and then adding to this P, 
calculated from (10), using the value of v found from (15). 

The practical difficulty in connection with these calculations is 
that #, is a function of the speed. and therefore to maintain the 
maximum conditions, namely, that (B + 6) should be equal to 
W 4, the pressure P must be reduced as the speed decreases. 
This is illustrated below in the characteristic diagram 


8. TENSION ON A DrAaw-BAaR DvuE TO UNEQUAL BRAKING OF 
ENGINE AND TRAIN. 


When two unequally braked vehicles are coupled together the 
application of the brake produces a tension in the draw-bar (or 
a compression of the buffers) which in extreme cases may be 
serious enough to cause the draw-bar to break or to cause a 
derailment. 

Consider two vehicles of mass A and B respectively coupled 


on dings,” Instituti of Mech 1 Engineers, 1878, page 590. 








together. Let a be the retardation which would be produced by 
the application of the brakes to the vehicle A alone. Let b be 
the retardation which the application of the brakes would pro- 
duce on vehicle B alone. Let ¢ be the common retardation 
actually produced when the vehicles are coupled together, and 
let T be the tension in the draw-bar. 

When the brakes are applied the force actually acting on the 
vehicle A to retard its motion is Aa due to the application of the 
brakes and T due to the draw-bar tension, so that 


BOE = BOS Cee Se SB 


Similarly the force acting to retard the motion of B is Bb 
minus the draw-bar tension, so that 


BOT a Be 6 a o8 pee ene 


_ AB(h - a) 
listieay Fs 


Eliminating c 
<i eee 


and eliminating T 
e= rials nh a re me a. er ce (4) 


In these equations A and B are respectively the weights of the 
vehicles divided by g. 

By way of example calculate the tension on the draw-bar 
between the engine and the tender corresponding to maximum 
retardation on the level in the case of an engine of the 4-4-0 
type, with bogie wheels unbraked, coupled to a tender and a 
train with all the wheels braked from the following data -— 

Total weight on bogie wheels = 16 tons. Total weight of 
engine = 46 tons. Weight of tender, 36 tons. 4, = 
Weight of vehicles behind tender, 284 tons. Then the maxi- 
mum retardation which the brakes on the coupled wheels can 
produce on the engine calculated from equation (15) is 
32 (46 — 16) _ 

46 x 5 

The corresponding retardation produced by the tender and 
train brakes on the tender and train calculated from (7) is 

v = 9m = 6.4ft. per second per second. 

Hence from (3) 

7 — 16 x 820 (6-4 ~ 4-2) 


~ g 146 + 320 | 


and c the common retardation is from (4) 


28 
¢ = 46 x 4-2 + 320 x 6-4 _ 6.14, per second per second. 
366 
It should be understood that in practice these maximum 
retardations are not produced, but it will be seen from equation 
(3) that since the tension on the draw-bar depends upon the 
difference of the retardations a and b, a large tension may be 
produced on the draw-bar when the actual values of the 
retardations are small. 


4-2ft, per second per second. 


o=a= 


= 2-8 tons, 


9. CHARACTERISTIC DYNAMICAL DIAGRAM FOR A TRAIN STOPPING 
FROM A SPEED OF 60 MILES PER Hovr. 


The principles underlying the practice of braking are generally 
illustrated by the diagrams Figs. 4 and 5. The train_is assumed 





PRESSURE ON 
BRAKE BLOCK 





Fie. 5. 


to be made up of similar wheel elements similarly braked. 
The diagram is drawn for one wheel element, since the charac- 
teristics of the motion of one wheel element during a stop are 
identical with the characteristics of the motion of a train com- 

sed of a number of similar wheel elements. The weight of 
the element is assumed to be 4 tons, and the moment of inertia of 
the wheel and half-axle belonging to it is taken to be 0.86 ton- 
foot? units. 

Consider first the exhaustion of the translational energy of the 
element. Part of the energy is exhausted against the resistance 
due to the motion of the element along the rail and to the 
resistance produced by the application of the brake blocks to the 
wheel, and the motion of the element is maintained against these 
resistances by means of energy withdrawn from the kinetic 
energy of the element. Energy is also dissipated in overcoming 
the resistance of the gradient. It is assumed that the wheel 
will slip when the sum of the train resistance and the brake block 
resistance reduced to the rim of the wheel is equal to lton. This 
corresponds to a value of 4, between the wheel and the rail of 0. 25. 
Curve 1 is drawn parallel to the speed axis in Fig. 5 to represent 
this resistance. In doing so the assumption is made that when 
the resistance at the rail reaches this value the wheel will slip 
whatever be the speed. Further, let it be assumed that the 
sum of the frictional resistances reduced to the wheel rim never 
exceeds three-quarters of this value in order to allow a margin 
against slipping. Curve 2 is drawn to represent this value, 
and it is assumed to increase gradually from one-tenth of a ton 
at the beginning of the stop to three-quarters of a ton and then 
to decrease gradually to one-tenth of a ton at the actual moment 
of stopping. The form of the curve is, of course, quite arbitrary, 


‘and depends upon the way in which the pressure between the 


brake blocks and the tires is regulated by the driver. F 

The chain dotted lines near the axis show the part contributed 
by the normal train resistance and the gradient resistance, from 
which it will be seen that in comparison with the resistance 
produced by the brake blocks their influence on the stop is 
negligible, except in exceptional cases, such, for instance, as 
when the gradient is steep and the number of braked wheels in 
the train relatively few. 

With passenger trains stopping in normal conditions of weather 
on gradients usually found on a main line, and with a large 
proportion of the wheels braked, the whole resistance against 
which the translational energy is exhausted may be regarded 
as produced by the application of the brake blocks alone. 

Ordinates to Curve 2 may therefore be taken to represent 
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the product of the pressure P), and the coefficient of friction fg. 
Let P\n) . 

The process of finding the time speed curve and the time 
distance curve for the stop is from this point exactly the same as 
the process explained above in connection with Fig. 1, with the 
difference in detail that in this case it is the actual mass of the 
wheel element which is to be used without any increase to allow 
for the rotatory energy in the wheel. This is considered 
separately below. 

The mass is thus 432 = 0.125 units. Curve 3 is plotted 
from Mf = 0.125/f, and f is sealed from Curve 2. This curve 
integrated with regard to the speed gives the time speed Curve 4. 
and Curve 4 integrated with regard to the time gives the time 
distance Curve 5. 

It will be seen from these two curves that the train is stopped 
from 60 miles per hour in 21 seconds, and during that period it 
passes over a distance of 925ft. 

Curves 1 to 5 constitute the dynamical diagram for the stop. 
In order to produce the frictional resistance represented by 
Curve 2, the pressure which is applied to the brake blocks must 
be varied as the coefficient of friction m2 varie~. 

Curve 6 shows the value of the coefficient of friction between 
cast iron brake blocks and steel tires plotted as a function of the 
speed from data given in Table If. These data must not be 
taken as generally applicable to all cases, but rather as showing 
the order of variation which may be expected. The curve itself 


represents values of ug actually found for cast iron blocks on steel | 
| : . 
| may be approximately calculated from 


tires during experiments carried out with extreme skill and care 
with specially constructed apparatus on the London, Brighton 
and South-Coast Railway. 


Tasre II. 


The Value of the Coefficient of Friction between Cast Iron Brake 
Biocks and Steel Tires in Terms of the Speed and the Time. 
Quoted from Captain Douglas Galton’s paper on ** The Effect 


of Railway Brakes,” “‘ Proceedings,” Institution of Mechanical | 


Engineers, October, 1878. 


Dynamic peed in Value of the coefficient of friction, Mo. 
friction. | : 
Cast iron on Ft. Miles patel After 
steel. per per | of fh secs. |10 sees. | 15 secs. | 20 secs, 
sec. hour.| | | | 
expts. | } 


Just before com- 
ing to rest 


1lte3 23to2 0°25 
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If any ordinate of Curve 2 
the corresponding ordinate of Curve 6 which gives pe, the 
quotient is the value of the pressure P,; which must be applied 
to the brake block actually to produce the resistance shown in 
Curve 2. Curve 7 has been plotted in this way. Owing to the 
small value of ~, at 60 miles per hour, a considerable pressure 
is required to skid the wheels at this speed. For example, to 
produce the skidding resistance of 1 ton would require a pressure 
of nearly 14 tons on the brake blocks, but just before stopping 
where the coefficient of friction is abeut 0.25 a pressure of 4 tons 
would skid the wheels. In the example a pressure is assumed 
to be applied to one brake block. If there are two brake blocks 
the same frictional resistance is produced by half the pressure 
applied to each block. 

The values of the pressure shown in Curve 7 are those required 
to produce the friction necessary to abstract the translational 
energy from the wheel elemer-t. The pressure must actually be 
increased as shown by Curve 8 the extra pressures being required 
to produce a frictional couple equal and opposite to the couple 
corresponding to the angular retardation of the wheel. With 
no slipping the angular retardation is caleulated from the linear 
retardation. 

Thus consider the point on the time speed Curve 4 correspond- 
ing to 54ft. per second. At this speed the retardation is uniform 
and equal to 6ft. per second per second. The radius of the 
wheel is 1.89ft. (3ft. 7}in. diameter). The corresponding 
angular retardaton is 61.89 radians per second per second. 
The moment of inertia of the wheel is 0.86 g in dynamical units 

0.0268. Hence the force of the couple required to produce 
this angular retardation is found from 


6 x 0-0248 


Po, = = 0-045, 
s 1-89 x 1-89 
From Curve 6 the corresponding value of uy is 0.15. Hence 
the increase of pressure P; is 0.0450.15 = 0.3 ton. Points 


on Curve 8 have been calculated in this way, and its ordinate 
represents the force which must be applied to the brake blocks to 
produce a frictional couple against which both the translation 
and the rotatory energy of motion is dissipated, a couple repre- 
sented above by B (neglecting the effect of the other small 
resistances), and it shows how the pressure must be varied in 
order to produce the stop represented by the characteristic 
curves. 


10. Moments or INertrIa oF TypicaL Patrs OF WHEELS AND 
AXLES. 

As the value of the moment of inertia I of a pair of wheels 
enters into several calculations besides those considered above, 
typical cases have been taken and the values of I accurately 
calculated. Mr. Pickersgill, locomotive superintendent of the 
Great North of Scotland Railway, has kindly supplied the data 
required for this purpose. Mr. Deuchar, assistant in the Civil 
and Mechanical Department of the City Guilds Engineering 
College (formerly Central Technical College), made the detailed 
calculations. The method adopted is to divide the wheel into 
a secies of concentric rings, and then to calculate the moment 
of each ring separately 

The following table is useful for reference :— 


Tasre IIL, 


Moments of Inertia, Radii of Gyration, Total Weight, and the Ratio 
of the Square of the Radius of Gyration to the Square of the 
Radius of the Wheel, in Four Typical Cases. 


Total weight! 








Moment 
Type of wheel. of 2 wheels | k ° | k/r*, 
and 1 axle. | inertia. 
Ib. ft.2 lb-ft. 
1 pair of driving wheels 6ft. lin. 
diameter, connected by a crank 
axle.. er ae oe ee ee S473 41 34,133 O° 444 
1 pair of trailing wheels connected | | 
byastraightaxle .. .. .. 6723 4°52) 30,389 | 0°49 
1 pair of 3ft. 94in. bogie wheels and j | j 
Cea Reaea 3080 «| 2 «| «6,164 | O°ES5 
1 pair of 3ft. 94in. wood-centred | | 
carriage wheels and axle. . 2356 11°63} 3,840 0° 453 


The following rule for estimating the moment of inertia is 
based on the assumption that the engine wheel is composed of 
tire, wheel rim, and mansell rings and n spokes, each of uniform 
section, and each of length of pfeet, the distance from the centre of 





gravity of a radial section through the rim to the centre of the 
wheel. With this assumption, the spokes would be crowded out 
at the centre, and the material may be imagined to spread 
laterally, thus making some allowance for the wheel boss. 

Let A be the area in square inches of a radial section taken 
through the tire, the wheel rim, and the mansell rings. Then 
allowing 0.281lb. per cubie inch of material, the moment of 
inertia of the rim corresponding to this section is with sufficient 
approximation 

0.28 x 12 x 2 ep A lb.-ft. units = 21 Ap%., 





which gives Pyu, be divided by | 





and the moment of inertia of one spoke, whose mean section is a 
square inch, about the wheel centre, is 

0.28 x 12 ap (p?/4 + p*)12) 1.12 ap*. 
The moment of inertia of one wheel with » spokes is therefore 

pe (21A +- 1.12 na) lb.-ft." units. 

For a pair of wheels and the axle it may be taken double this. 
Before using the value so obtained in dynamical calculations 
divide by g. 

Similarly, for a wood-centred carriage wheel the moment of 
inertia of the rim is 21Ap*. This is about 85 per cent. of the 
total, so that the moment of inertia is approximately 

49.4 A p* lb.-ft.2 units 
for a pair of wheels and an axle. 
Thus, finally, rounding the figures off :- 
Moment of inertia of a pair of wheels and axle with n spokes 


I = 2p*(20A + na) lb.-ft. units. 
Moment of inertia of a pair of wood-centred carriage wheels 


| and axle may be approximately calculated from 


I — 50Ap*. 

By way of illustration. in the case of the trailing wheel of 
Table IIL.:-— 

A the area of the cross-section of the 

Ee eee ee eee 

p the distance of the centre of gravity 

of this section from the centre of 


26.6 sq. in. 


the wheel... +s: «+ «> 2. 85ft. 
a the mean area of a spoke 5.8 sq. in. 
n the number of spokes .. ..  . 20. 


Then, I = 30,000. Comparing this with 30,389, the accurate 


| figure, it will be seen that the error is about 1.3 per cent. 


This expression makes no allowance for a balance weight, but 
where there is one its moment of inertia can be separately 


| calculated and added to the sum found from the formula. 


Adding, therefore, 400 to I to allow for the balance weight, 


| I = 30,400, and the error is less than 1 per cent. 


In the case of the wood-centred carriage wheel :- 


ee a See es ty = 15.55 sq. in. 
TN ae Tet eee 
= 3880, which, compared 


with 3840. the accurate figure, shows an error of less than | per 


| cent. 








CATALOGUES. 


S. Wortr anp Co., 115, Southwark-street, London, S8.E. 
A new catalogue issued by this firm deals with electrically 
operated tools, including hand and breast drills, hard service 
drills and reamers, high-speed universal drills, electro-magnetic 
drills, carriage drills and grinders. 


J. H. Hotmes anv Co., Portland-road, Newcastle-on-Tyne.— 
A catalogue to hand from this firm has reference to electrical 
plant suitable for mining work. _ Illustration: are given showing 
generating plants, electrically driven pumps of vaiious types 
electrically driven haulage gears, switch pillars, switchboards, 
&c. The motors dealt with are of the continuous-current and 
polyphase types. 

A LITTLE booklet has been forwarded to us by George Bray 
and Co., of Leeds, entitled ‘** Economy in Acetylene Lighting.” 
It deseribes the Bray * Elta ”’ by-pass, a device which is claimed 
to enable users of acetylene to effect considerable economy. 
Moreover, this by-pass is said to prove a decided convenience. 
It is designed for use with the firm’s ~ Elta’ burner. 
makers have found that users of this burner have not taken 
full advantage of its regulating properties, and the ** Elta” 
by-pass has been evolved in consequence. The explanation of 


the neglect on the part of users to turn down the light is that | 


the tap on the average gas fixture becomes stiff after very little 
use, so that in endeavouring to reduce the supply of gas there 
is every chance of the light being turned out altogether. Con- 
sequently, in order to avoid this nuisance it becomes the practice 
to leave the gas full on all the evening, thus causing a great deal 
of unnecessary waste. When the ‘ Elta” by-pass is fitted, 
however, it is only necessary to pull one of the chains, when the 
light is immediately reduced to a glimmer. The taper plug 
in the by-pass cannot become stiff as an even tension is always 
kept on it by means of a spring which has the effect of making 
it completely gas-tight. The height of the flame when turned 
low can be regulated at any time by simply moving a small 
adjusting screw in the side. The makers direct particular 
attention to the fact that when the burner requires renewing 
it is not necessary to throw away the whole set, as the burner 
and by-pass are two distinct pieces. When the light is turned 
low the burner consumes less than one-tenth of a cubic foot of 
gas per hour. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tue Junior INstITUTION OF ENGINEERS.—Visit to H.M. 
new Stationery-office and H.M. Office of Works stores at 3 p.m. 


MONDAY, NOVEMBER 18ru. 


THe InstiruTeE OF SANITARY ENGINEERS.—Caxton Hall. 
Caxton-street, Westminster. ‘‘ Intercepting Traps in House 
Drains,”’ by Mr. Ernest van Putten. 8 p.m. 


INSTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, London, E. ‘ The Use of Gases for Fire Extinction 
8 p.m. 


and Fumigation on Ships,” by Mr. E. Kilburn Scott. 


TUESDAY, NOVEMBER 19rx. 


THE Roya Sanitary InstituTe.—90, Buckingham Palace- 
road, London, S.W. An adjourned sessional meeting will be 
held to continue the discussion on “‘ The Report of the Depart- 
mental Committee on Intercepting Traps in House Drains,” 
opened by Mr. H. Percy Boulnois. 8 p.m. 


THE INstTITUTION OF CrviI. ENGINEERS.—At the Institution 
of Mechanical Engineers, Storey’s-gate, S.W. Papers to be 
further discussed: “The Construction of the New Dock at 
Methil,” by Mr. Benjamin Hall Blyth, jun.; ‘‘ Alterations and 
Improvements of the Port Talbot Docks and Railway during 
the Last Decade,” by Mr. William Cleaver. 8 p.m. 


THe IntuminaTiING ENGINEERING Socrety.—At the House 
of the Royal Society of Arts, John-street, Adelphi, London, 
when the Hon. Secretary will present a report of progress during 
the vacation, with special reference to his Visits to the Contirent 
and to the United States. ‘‘ Ancient Forms of Lamps,” Mr. 
J. W. Johnston; ‘‘A New Illumination Photometer,” Mr. 








| discussed : 


| Science, Imperial Institute-road, South 





| meeting, Doncaster. 


| shire Coalfield.” 


The | 
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Haydn T. Harrison ; “‘ Some Simple Colour Boxes,” Mr. Ww, Cc, 
Clinton ; ‘* Photography in Illuminating Engineering,” Messrs. 
J. 8. Dow and V. H. Mackinney; and “ Miners’ Lamps.” 
8 p.m. 

WEDNESDAY, NOVEMBER 20rn. 

RoyaL Society or Arrs.—John-street, Adelphi, London, 
W.C. The opening address of the Society will be delivered by 
Lord Sanderson, G.C.B., K.C.M.G. 8 p.m. 

Royat MetTeoroLoGicaL Socrery.—-At the 
Institution, Great George-street, Westminster, S.W.  * The 
Unpredecented East Anglian Rainfall of August 26th, 1919,» 
by Dr. Hugh Robert Mill; “* A Three-year Period in Rainfall,” 
by Mr. Arthur Pearse Jenkin. 7.30 p.m. 

THURSDAY, NOVEMBER 2!]sr. 

Giascow UNIversity ENGINEERING Socrety.—James Watt 
Engineering Laboratories, Glasgow. Mr. Adam Hunter, M, 
Inst. C.E., will give a lecture on “The Queen Alexandra Bridge 
over the River Wear.”” 7.45 p.m. 


FRIDAY, NOVEMBER 


Sury eyors’ 


22ND. 


THe INstiruTrion OF MECHANICAL ENGINEERS.—Storey’s. 
gate, St. James's Park, London, S.W. Papers to be read and 
“Vapour Compression Refrigerating Machines,” 
by Mr. J. Wemyss Anderson, and “* A Contribution to the ‘Theory 
of Refrigerating Machines,” by Mr. John H. Grindley. 8 p.m, 

PuysicaL Society oF Lonpon.—-At the Imperial College of 
Kensington. * The 
Law of Plastic Flow of a Ductile Material,’ by Mr. C. E. Larard ; 


| ** Kinematograph Illustrations of the Torsion and Breaking of 


Large Specimens,” by Mr. C. E. Larard; “A Column Testing 
Machine,” by Professor E. G. Coker. 5 p.m. 


SATURDAY, NOVEMBER 23rp. 

SanirarRy Instirure.—Provincial sessional 
A sessional meeting will be held in the 
Mansion House, when a discussion will take place on “ ‘own 
Planning in Relation to the Development of the South York. 
To be opened by Mr. A. B. Dunne. 11 a.m. 
2.15 p.m., members will meet at the Mansion House and proceed 
to visit the Woodlands Model Colliery Village. 

WEDNESDAY, NOVEMBER 27ru. 

Tue INstTItvuTION OF MvuNICcIPAL ENGINEERS.—A __ joint 
Southern and South-Eastern District meeting in the Council 
Chamber, No. 4, Southampton-row, London, W.C. Pauper: 
‘The Effect of Recent Decisions upon the Arbitration Claise,” 
by Mr. W. Valentine Ball, M.A. 8 p.m. 


THU RSDAY. NOVEMBER 28ru. 


INsTITUTION OF LocomMoTIVE ENGINEERS.~--St Bride's 
Institute, London. ‘“* Water Softening for Locomotive Uses” 
by Mr. J. P. O’Callagan. 7 p.m. 


FRIDAY, NOVEMBER 29ru. 


THe Institution oF MunicrpaL ENGINEERS.—A joint 
Western and South-Western District meeting at Gloucester. 
Discussion of Mr. A. Winter Gray’s paper ‘‘ Superannuation and 
Security of Tenure,” which will be taken as read. 4 p.m. 


SATURDAY, NOVEMBER 30rx. 

Tue InstiruTION OF MUNICIPAL ENGINEERS.—A_ joint 
Western and South-Western District meeting at Exeter. Dis- 
cussion of Mr. A. Winter Gray’s paper, “ Superannuation and 
Security of Tenure,” which will be taken as read. Discussion 
on the question of ‘“ Working-class Housing,’ when two or 
three short papers will be presented: 4 p.m. 


FRIDAY, DECEMBER 6ru. 

NORTHAMPTON POLYTECHNIC INsTITUTE.—-The annual prize 
distribution to the successful students of the Polytechnic during 
the session 1911-1912 will be held at the Institute, St. Jeohn- 
street, Clerkenwell, E.C. The Marquess of Northampton, 
K.G., will distribute the prizes and certificates at 7.30 p.m. 


SATURDAY, DECEMBER 7rx. 


Tue INSTITUTION OF MUNICIPAL ENGINEERS.— North-Western 
District Meeting at Manchester. Particulars later. 


THe Royar 








INsTITUTE OF MARINE ENGINEERS.—-There was a_ record 
attendance on Monday night last at the Connaught Rooms, 
on the occasion of the twenty-second annual dinner of the 
Institute of Marine Engineers. The company, which numbered 
nearly 450, was presided over by Mr. Summers Hunter, the 
President. Mr. J. Bell White, Master of the Shipwrights’ 
Company, gave “The Imperial Forces,’ a toast to which 
Admiral Sir E. R. Fremantle and Colonel Saxton White replied. 
Sir W. H. White submitted the toast of ‘‘The Overseas 
Dominions, Ships and Commerce,’ and Sir George H. Reid 
responded. Mr. T. L. Devitt in proposing the toast of ‘‘ The 
Institute of Marine Engineers, assured the company how 
much the shipowners of England valued the services of the 
marine engineer. Twenty-two years ago the Institute con- 
sisted of some thirteen men, and now it had a membership of 
1300. The Chairman, in his reply, referred to the scheme for 
erecting city premises for the Institute. Mr. J. H. Rosenthal 
proposed ‘ Kindred Institutions and the Guests,” to which 
Dr. W. C. Unwin and Mr. Charles Booth replied. On the call 


of Mr. E. B. Ellington, the toast of ‘The Chairman” was 
cordially received. 
ConTracts.—Mitchells, Ashworth, Stansfield and Co., 


Limited, 23 and 24, Old Bailey, E.C., have received amongst 
recent orders for their ‘‘ Mascolite ’’ specialities those for foun- 
dations for machinery on board H.M. depot ship Woolwich 
in Mascolite B.U. lin. thick, for another foundation measuring 
200 square feet in Mascolite B.U. jin. thick for a Diesel engine 
and other machinery to be erected at the London Asylum, 
Dartford, and also for one measuring 177 square feet for gas 
engines to be erected at the new Hippodrome, Northampton, 
in Mascolite B.U.S.P. jin. thick—George Fletcher and Co., 
Limited, of Derby, inform us that they have just completed and 
hold ready for shipment upwards of 1200 tons of sugar machinery 
for the new factory which is being erected by Messrs. Drysdale 
Brothers at Inkerman, Queensland. The plant consists of 4 
34in. by 72in. 1l-roller multiple grinding mill with gearing 
and engine complete, along with clarifying and raw juice handling 
apparatus, 12 000 square feet H.S. quadruple effect evaporator, 
condensing plant, vacuum pumps, and other general factory 
pumps and equipment. ‘This plant will be unique, as far as 
Australia is concerned inasmuch as the whole of the auxiliary 
equipment has been arranged for electric driving. The only 
steam engines in the factory will be those employed for driving 
the grinding plant and the electric generator for the main power 
supply. Further, it will be the first large multiple mill in Aus- 
tralia to be driven by one engine.—-E. G. Appleby and Co. 
have secured the contract for four 10ft. diameter Kerpely revolv- 
ing grate gas producers adapted for ammonia recovery, including 
all the cleaning plant, sulphate of ammonia recovery plant, and 
tar dehydrating plant, for dealing with producer gas from 100 
tons of South Staffordshire slack per day. The cleaning and 
scrubbing plant is to treat the gas for working gas engines 0 
2000 horse-power, and the rest of the gas is utilised for heating 
the furnaces and for firing boilers at the Birmingham Battery 
and Metal Company’s Works, Birmingham, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


strong Trade Conditions : Labour Shortage. 

THE position continues strong, and favourable to pro- 
ducers of iron and steel, most of whom have plenty of work in 
hand and can see their way well forward. In spite of the high 
srices, some further buying took place this (Thursday) afternoon 
on Birmingham Exchange, whilst the continued dearness of coke 
and coal caused pig iron makers to adhere firmly to recent rates, 
with an additional 6d. or Is, being demanded for some of the 
Midland brands. A gratifying feature from a labour point of 
view of the present trade position is the small amount of unem- 
Apart from one or two local disputes, it is difficult 
to find any able-bodied men who are out of work connected 
with the iron or engineering trades. All the available labour is 
being used up, and in some of the Midland industries men are 
being persistently advertised for. Casters in the ironfoundry 
trade are particularly scarce, and one hears of cases where 
enterprising foundry managers, unable to obtain suitable labour 
through the medium of the local newspapers, are actually 
sending out sandwich-board men to parade the streets in other 
near-by towns where the same industry is carried on. These 
men march about with their sandwich-boards in the vicinity 
of likely works when the hands are going in or coming out, 
and the idea is said to have been very successful in filling 
vacancies, though it is believed to be quite a novelty as far as 
the Midland industries are concerned. The plan can hardly 
be recommended, since it leads to unsettledness and to wage 
competition, but it shows the strength of the demand for goods 
and the pressing call for means to meet it. 


ployment. 


Traffic Congestion. 

Several further instances were mentioned on ’Change 
to-day which showed that the recent complaints as to delays 
in railway deliveries have been well founded, It is said that 
there are too few wagons in use to enable goods to be cleared 
from the works and warehouses. In some of the mining dis- 
tricts coalowners are being inconvenienced by the railway com- 
panies having ealled in coal wagons in order to divert them to 
the general goods department. The railway companies have, 
however; been unusually handicapped this year by the cir- 
cumstance that the potato crop moving season has not, as is 
generally the case, been got over before the first winter pressure 
in the coal trade has begun, and there is consequently a double 
demand upon transit resources. This year the floods of August 
and September threw the potato crop harvesting and distributing 
season @ month or six weeks late. To this circumstance is said 
to be largely due the shortage of wagons which has been experi- 
enced locally. In some trades a week has elapsed before goods 
consigned by rail to Birmingham from London and from Bristol 
have reached the Midland metropolis, and canal traffic is being 
resorted to as an alternative. The railway companies serving 
the Midlands assert that they are doing their best to cope with 
the situation by ordering new rolling stock, and also by hiring 
wagons when they can. 


Pig Iron. 

Some of the Leicestershire makers were to-day asking 
a further Is. per ton advance upon recent rates. Iron from 
other districts was in somewhat scarce supply and firm in price. 
Northampton sorts were quoted 64s. 6d. to 65s. 6d., Derbyshire 
tis. to 67s., and North Staffordshire forge 67s. to 68s. There 
was a fair demand for South Staffordshire cinder forge at 60s. 6d. 
and for part-mines at 65s. to 66s. Some small new bargains 
were concluded for best all-mine forge at 90s. to 95s., and for 
foundry at 95s. upwards, makers of cold blast demanding 125s. 
This last description is being freely used for roll casting, which 
industry occupies @ strong position just now. 


Manufactured Iron. . 
Some large orders are held by the marked bar firms, 


who quote £9 10s., with Earl Dudley’s brand £10 2s. 6d. Un. 
marked bars moved more freely than recently at £8 5s. to 
£8 7s. 6d., delivered Birmingham. Sheets (doubles) were 


quoted £8 15s., and galvanised corrugated £13 to £13 5s., with a 
good foreign demand. Gas strip was active at £8 5s. to £8 7s. 6d. 


Large Demand for Steel. 

The large demand for steel continues, chiefly on account 
of the engineering trades. The sustained great activity of steel 
in Scotland and the North of England is also noted here with 
much interest, including the projected restarting of an important 
long-closed steel works in Scotland. Angles are quoted £7 15s. 
to £7 17s. 6d., joists £7 5s., Bessemer sheet bars £6 2s. 6d., 
and Siemens ditto £6 5s. 


Rolling Stock Orders. 


Several Midland firms are benefiting by the action of 
the Great Western Railway Company, which is obtaining new 
rolling stock from outside firms instead of being entirely depen- 
dent upon its own wagon building works at Swindon. This 
course is being taken in order to provide additional facilities 
for handling the freight traffic, which, owing to the general 
trade improvement, has of late expanded considerably. Con- 
tracts have recently been placed with the Metropolitan Carriage, 
Wagon, and Finance Company (Limited), Birmingham, for 600 
wagons, with the Birmingham Railway Carriage and Wagon 
Company, Smethwick, for 600 wagons, and the Gloucester 
Railway Carriage and Wagon Company for 750 wagons. This 
is in addition to 175 wagons from the Bristol Carriage and Wagon 
Works Company. All these vehicles are to be of the 10-ton 
open goods type and fitted with the Dean and Churchward 
cither-side brake. The deliveries in two cases will begin early 
in January, and in the other cases in February and March. 


Sewage Works at Brierley Hill. 

: Mr. R. E. Hetherington, M. Inst. C.E., held a Local 
Government Board inquiry on Wednesday into the application 
of the Urban District Council of Brierley Hill for sanction to 
horrow £7500 in connection with its sewage disposal scheme. 
It was explained that two loans had already been sanctioned 
amounting to £19,090. Mr. J. E. Wilcox, engineer to the 
scheme, said the undertaking had been going on for fifteen 
or sixteen years. The amount now asked for was in respect of 
some recent developments. There was no opposition. The 
decision of the Local Governmert Board will be communicated 
in due course. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Strong. 


a _THE attendance on the Iron Exchange on Tuesday was, 
i! anything, rather larger than usual, and the feeling in pig iron 
continues exceedingly strong. Stocks generally are on the 
small side, and so far as forward deliveries are concerned sellers 
show no disposition to press for business, owing to the difficulty 
of guaranteeing consignments. Finished iron and steel con- 
tinue firm. There was little or no quotable change to note in 
fopper and sheet lead, but English tin ingots were lower. 


| at 26s. per ton net at mines. 





Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 73s. 6d. to 74s.; 
Staffordshire, 71s. 6d. to 72s. 6d.; Derbyshire, 73s.; North- 
amptonshire, 72s. to 72s. 6d.; Middlesbrough, open brands, 
76s. 4d. Scotch: Gartsherrie, 82s.; Glengarnock, 80s. (officia | 
80s. 6d.); Eglinton, 79s. 6d. to 80s.; Summerlee, 80s., delivered 
Manchester. West Coast hematite, 83s. 6d. f.o.t. Delivered 
Heysham: Gartsherrie, 80s.; Glengarnock, 78s. (official, 
78s. 6d.) ; Eglinton, 77s. 6d. to 78s.; Summerlee, 78s. Delivered 
Preston : Gartsherrie, 81s.; Glengarnock, 79s. (official, 79s. 6d.) ; 
Eglinton, 78s. 6d. to 79s.; Summerlee, 79s. 
Bars, £8 10s.; hoops, £8 12s. 6d.; sheets, £9 5s. Steel: Bars, 
£8 7s. 6d.to £8 10s.; Lancashire hoops, £8 12s. 6d.; Staffordshire, 
ditto, £8 7s. 6d. to £8 12s. 6d.; sheets, £9 to £9 5s.; boiler plates 
£9 5s. to £9 10s.; plates for tank, girder, and bridge work, 
£8 7s. 6d. to £8 12s. 6d.; English billets, £6 10s. to £6 12s. 6d.; 
foreign ditto, £5 15s. to £5 17s. 6d.; cold drawn steel, £10 5s. 
to £10 15s. Copper: Sheets, £92 per ton; small lots, 11d. 
per lb.; tough ingot, £83 to £83 15s.; best selected, £83 10s. to 
£84 per ton ; copper tubes, 11}d.; brass tubes, 9}d.; brazed 
brass tubes, 10}d.; rolled brass, 8}d.; brass wire, 8jd.; brass 
turning rods, 8d. to 8jd.; yellow metal, 73d. to 7/ed. per lb. 
Sheet lead, £23 to £23 10s. per ton. 
per ton. 

The Lancashire Coal Trade. 

The attendance on the Coal Exchange was fairly good: 


and there was a much better feeling to note in most departments- 
With the colder weather prevailing at present buyers are again 


turning their attention to household fuel, and there was more | 
In slack there is a very firm feeling, and stocks | 


movement. 
are generally comparatively small. Colliery owners report 
themselves well sold on contract over the next twelve months. 
There is only a quiet demand for coal for shipping and bunkering 
purposes. 
to 17s. 10d.; good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 
12s. 7d. to 14s. 7d.; screened steam coal, 9s. 9d. to I1s.; slacks 
8s. 6d to 10s. 6d. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


The position of affairs in the hematite pig iron trade of | 


North Lancashire and also Cumberland is not materially changed. 


The activity is marked on every hand, and the output of iron | 


would be even larger if smelters could rely upon getting full and 
regular supplies of coke. Coke for some time has been in huge 
demand, and the supply has not been at all adequate, and in 
this way makers are held at a disadvantage. The whole of the 
output of iron is going into immediate consumption, a very large 
tonnage by local steel makers and more iron easily being disposed 
of. .The demand all round is brisk and prices are firm with 
makers quoting 85s. per ton net f.o.b. for parcels of mixed num- 
bers of Bessemer iron. Those buyers who were holding out for 
a lessened rate have not found things moving in their direction. 
For special sorts of iron there is a good brisk demand, and high 
prices are ruling. In the warrant market nothing of moment is 
being done and sellers are quoting 82s. per ton net cash. 


Iron Ore. 
‘The demand for iron ore is brisker than ever. Locally 

a big tonnage is required every day, and the whole of the output 
in the district is easily disposed of and bigger supplies could 
readily be taken. 


a proper and systematic search for new beds of ore. The 
Millom and Askham Company reports favourably on_ its 
new mine at Ullbank in Cumberland. The ore is at a great 
depth but the quality and quantity of the metal are satis- 
factory. Foreign ores are being brought into the district 
in big tonnages. Prices are firm with good average sorts of 
native ore quoted at 18s. 6d., and the best qualities are selling 
Spanish ores are being brought in 
and delivered at works at 23s. per ton. 


Steel. 

There are no new features to note! n the steel trade. 
There is much briskness both at Barrow and Moss Bay, and good 
orders are held in every branch of the trade. New business, too, 
is plentiful. Rails are a good steady trade with heavy sections 
quoted at £6 12s. 6d. to £6 15s. per ton. For light rails there 
is a fair demand at £7 12s. 6d. to £7 15s. per ton, and heavy 
tram sections are quoted at £7 12s. 6d. per ton and represent 
a moderate business. The business on offer in steel ship plates, 
&c., is large on local as well as home account generally, and at 
the Barrow Steel Works, the only works in the district making 
steel shipbuilding material, the mills are as busy as they can be. 
Ship’ plates are at £8 5s. per ton and boiler plates are quoted at 
from £8 15s. to £9 per ton. Other departments are pretty well 
employed, including the hoop and wire works at Barrow, with 
hoops quoted at £8 10s. Steel billets are at £6 10s. and tin bars 
at £6 7s. 6d. per ton. 


Shipbuilding and Engineering. 
These trades are full of work. At the Barrow Shipyard 
many big contracts are held, and these are being pushed forward 
with all speed. 


Fuel. 
There is a full demand for coal and coke, and East 
Coast coke is now quoted at 30s. 6d. per ton delivered, and is in 
short supply at that. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
Round the Works. 

THE hints given in this column recently regarding the 
urgency of Admiralty orders placed in the Sheffield district was 
completely borne out by the First Lord’s speech at the Guildhall 
on Saturday. Things were never more active here than now. 
The suspension of work on the Turkish cruisers at Vickers’ 
Barrow Yard has made no impression on the activity at the 
firm’s Sheffield establishment. these works, in common with those 
of other armament and ordnance firms, running night and day. 
Recently I called attention to a new type of submarine gun now 
being made at Vickers’ works here, and the first of these was 
seen on the E 6, launched {rom the firm’s naval construction 
yard at Barrow on Tuesday. Altogether, I believe, about fifty 
of these weapons have been made, being turned out at the rate 
of about four per week. They are 4in. nickel chrome guns, each 
weighing about 30cwt. Mounted on turrets they rise to the 
deck bya clever automatic arrangement as the vessel reaches 
the surface and are then ready for action. The new guns are all 
Sheffield made. Cammell, Laird and Co. have been busy in 
their armament department on a large tonnage of armour plate, 
which is just now completed. It is more than likely, I under- 
stand, that this is destined for the Coventry Ordnance Works’ 
place at Scotstoun. Other Admiralty work in the town includes 
large quantities of steel wire for the manufacture of torpedo 
nets, metal packing used in connection with battleship machinery, 
&ec. In another quarter I learn of a big consignment of furnace 
flues for France. The High Commissioner for South Africa 
has placed considerable orders for steel work with two firms, 
and from the same source an important contract for tires has 
been secured. For the Queensland Government there is a good 
deal of steel work in hand at one firm’s establishment, and from 


Finished iron : | 


English tin ingots, £230 10s. | 


Quotations :—Best Lancashire house coal, 16s. 10d. | 


This state of affairs is tending more and more | 
towards directing attention to the necessity of carrying on 


what I learn no fewer than te n Sheffield companies have accepted 

orders from the Argentine Central Railway Company for wheels 

and axles, springs, spring steel, steel drills, tires, tools, files, and 

locomotive axles. An interesting feature of the lighter side of 

local industries is an invitation by the War-office for tenders for 
| 180,000 solid steel table knives, 120,000 forks, 80,000 razors, 
| 12,000 pocket knives, 7000 spades, and entrenching tools, 5000 
| pick heads, 8000 table spoons, and 1000 reaping hooks. 


An Interesting Rumour. 

The question of placing of a steel shell order with Had- 
| fields, of this city, by the United States Government has led to a 
| good deal of speculation over there. The latest rumour is that 
the Sheffield firm, rather than lose the chance of future contracts, 
would entertain the idea of erecting works in America, thus 
removing the objection raised by United States competitors 
to the big contract being awarded to Hadfields. Had the latter’s 
tender been accepted, however, the United States Government, 
it is declared, would have saved something like a million dollars. 
The further development of the matte: will be keenly watched 
from both sides of the Atlantic. 


Raw Material. 
| Prices in all grades of pig iron, semi-steel, and scrap 
| remain at the same level again, though the tendency everywhere 
is upward, with firmness at the moment. The demand all round 
| is very strong, and anything like prompt delivery is difficult. 
Bessemer billets are still quoted at about £8 5s., and hard 
Siemens at £1 more. In Lincolnshire piy iron forge and foundry 
grades are very scarce. The figure mentioned this week for 
No. 3 foundry is 73s. 6d., with basie at 75s. and forge at 62s. 6d.. 
| but there is very little fresh buying indeed, and makers are 
chiefly concerned in getting old orders delivered. There is no 
sign, however, of any break in the existing high quotations. 
Much the same circumstances rule in the Derbyshire pig iron 
market. There is no change in prices, which are distinctly 
firm, and, as a merchant said to me this week, buyers are holding 
off for what will not come—at any rate, for a good time. yet— 
| an easier market. Makers of bars report very full order books, 
for at the ruling quotation, £8 10s., the demand is strong, work 
being in hand for months to come. 


Miscellaneous. 

Seebohm and Dieckstahl, Limited, have erected a new 
works for the manufacture of high-speed twist drills of the best 
Sheffield steel. Not only have the works been built upon the 
| most modern principles, but every regard has been had to the 
| comfort of the workmen, who are provided with mess-room and 
| kitchens, and facilities for keeping their working clothes in 
| lockers, so that they may come and leave in ordinary outdoor 
| attire. From the Brightside Engineering Works there has 
| been turned out an 80-ton iron ingot mould, the massive struc- 
| ture requiring four traction engines to convey it to its destina- 
| tion. At its Doncaster Plant Works the Great Northern 
| Railway Company has just completed a new dining car, designed 
| by Mr H. N.Gresley chief locomotive engineer. The restaurant 
| compartment is 22ft. 74in. long by 8ft. 4fin. wide: pantry 
10ft. by 6}it.; and kitchen, 1lft. 9in. by the same width. The 
car, which will run on the King’s Cross—Harrogate service. 
weighs 33 tons, is built of teak, and is carried on two four-wheel 
bogies. The interior has been so arranged that a party of six 
ean dine together—a thing quite impossible in the ordinary 
dining car. 


Fuel. 

Whilst there is a steady falling off in the demand for 
steam coal for shipment, that for industrial consumption is 
very strong, though by no means in excess of the supply, which 
is good, especially with regard to South Yorkshire qualities. For 
forward supplies there are a good many inquiries, but on the 
present open market values owners are not anxious to arrange 
contracts. During the last few weeks some qualities of coal 
have been reduced by as much as ls. 6d. per ton, and this 
tendency leads some buyers to believe that top prices have been 
reached, though at the moment the market shows a steadier 
tendency. However, with the greatly increased outputs in this 
district and the closing of the shipping season it is difficult 
to see how prices can harden much for the present. Small fuel 
is in particularly active demand. Prices at the pit are quoted 
per ton as follows :—Best South Yorkshire, 10s. 6d. to 11s.; 
best Derbyshire, 11s. to 11s. 6d.; second qualities, 10s. to 10s 6d.; 
steam cobbles, 10s. to 10s. 6d.; best washed doubles, 10s. to 
10s. td. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

Cardiff, November llth: Some slight friction has been 
caused by the claim of coalowners to a reduction in wages of 
2} percent. This having been discussed in the Colliery Workers’ 
Committee on Saturday, was placed before the recognised 
authority. No serious trouble is anticipated. The coal business 
has been very active and chartering heavy. Much coal is being 
shipped on German and Italian as well as on British naval 
account for the home dockyards and also Mediterranean stations. 
One of the topics debated on Change was the renewal of rumours 
concerning the placing of the French State Railway contract, 
supporting the statements already published concerning well- 
known firms having secured a large portion of the small coals 
order. It was also stated that the French authorities had 
decided to defer the placing of orders for the large coals on 
account of the tenders being considered too high. November 
12th, latest : No relaxation in the strong tendency for forward 
shipment. Colliery owners almost without exception declare 
that they have full order books, but add that there is some 
irregularity for prompt delivery. This appears to be due to 
the stormy weather of the last three days, which has delayed the 
arrival of certain steamers. A further stiffening of prices is 
expected after the gales have abated. The position of smalls 
is hardly so firm; supplies are beeoming abundant from the 
fact of the working being more regular. Quotations :—Steam 
coal: Best Admiralty large, 16s. 6d. to 17s.; best seconds, 16s. 
to 16s. 6d.; seconds, 15s. 9d. to 16s.; ordinaries, 15s. to 15s. 6d.; 
best drys, 16s. to 16s. 9d.; ordinary drys, 14s. to 14s. 9d.; best 
bunker smalls, 10s. 9d. to 11s.; best ordinaries, 10s. to 10s. 6d.; 
cargo smalls, 9s. to 9s. 6d.; inferiors, 8s. 3d. to 8s. 9d.; washed 
smalls, lls. 3d. to 11s. 6d.; black vein, large, 15s. 3d. to 15s. 9d.; 
ordinary Western Valleys, 14s. 6d. to 15s.; best Eastern Valleys, 
l4s. to 14s. 6d.; seconds, 13s. 9d. to 14s. Bituminous coal : 
Best households, 18s. to 18s. 3d.; good households, 17s. to 
17s. 3d.; No. 3 Rhondda, large, 16s. to 16s. 6d.; smalls, lls. 6d. 
to 12s. 6d.; No. 2 Rhondda, 12s. 6d. to 13s. 3d.; through, 
10s. 6d. to lls. 3d.; No. 2 smalls, 9s. to 9s. 6d.; best washed 
nuts, 14s. 6d. to 15s. 6d.; seconds, 13s. 6d. to 14s.; best washed 
peas, 13s. to 13s. 6d.; seconds, Ils. 9d. to 12s. 6d. Patent fuel, 
17s. 6d. to 18s. Coke: Special foundry, 29s. to 3is.; good 
foundry, 25s. to 28s.; furnace, 21s. to 22s. 6d. Pitwood, ex 
ship, 23s. to 23s. 6d. ; 


Newport (Mon.). 
Very little alteration in the general state of the market. 
Latest : The storm is causing a good deal of irregularity, espe- 
cially for prompt loading, but this did not affect values, which 
were as strong as ever. Smalls were abundant but not quotably 
altered. Quotations: Best Newport black vein, large, 15s. to 
15s. 6d,; Western Valley, I4s. 3d, to 14s, 9d,; Eastern Valleys, 
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l4s. to 14s. 3d.; other kinds, 13s. 9d. to 14s.; best smalls, 
9s. 3d. to 9s. 9d.; seconds, 8s. 3d. to 9s. Bituminous: Best 
house, 17s. to 17s. 6d.; seconds, 16s. to 16s. 6d. Patent fuel, 
17s. 6d. to 17s. 9d. Pitwood, 23s. to 23s. 6d. 


Swansea. 

The shipments of coal and patent fuel last week were 
very satisfactory, and the general exports highly favourable. 
Latest: Slightly better tone on the anthracite market, and 
the undertone in a few cases was a shade firmer. Swansea 
large moving off well; quotations a fraction higher. Red 
vein firmly maintained. Machine-made varieties in better 
request. Beans and peas in poor demand, values lower. Position 
of rubbly culm very bad ; ordersmuch wanted for these. Duff not 
quite up to late level. In the steam coal market little new 
business and market closed easy. Anthracite coal: Best 
malting, large, 23s. 6d. to 25s. 6d. net ; second malting, 20s. 6d. 
to 22s. 6d. net; big vein, 18s. to 19s. 3d., less 2}; red vein, 
15s. to 15s. 6d.; machine-made cobbles, 21s. 6d. to 23s. 6d. net ; 
Paris nuts, 23s. 6d. to 26s. 9d. net; French nuts, 23s. 6d. to 
27s. net ; German nuts, 23s. 6d. to 26s. 6d. net; beans, 21s. 
to 23s. 3d. net ; machine-made large peas, 12s. 6d. to 14s. net ; 
rubbly culm, 5s. to 5s. 6d., less 24; duff, 4s. 6d. to 5s. net. 
Steam coal: Best large, 17s. to 18s., less 2}; seconds, 13s. to 
l4s., less 2}; bunkers, 10s. 6d. to lls. 6d., less 24; small, 
9s. 6d. to 10s. 6d., less 24. Bituminous: No. 3 Rhondda, 
large, 17s. to 18s., less 2}; through, l4s. to 15s., less 24; small, 
lls. 6d. to 13s., less 2; No. 2 Rhondda, 13s. 6d. to 14s., less 24, 
through, 10s. 9d. to lis. 6d., less 2}; small, 9s. 3d. to 10s. 6d., 
jess 2}. Patent fuel, 16s. to 17s., less 2}. 


Iron and Steel. 

Conditions improved at the works last week. The 
blast furnaces were busy every day, Sunday included. Old 
readers will be reminded that in the time of Sir John Guest and 
Lady Charlotte this day was strictly excluded, but the exigencies 
of the industry were regarded as too paramount last week, and 
it was a case of afulldrive. The B and Si furnaces 
also did good work for five days—night and day turns ; this also 
included the Goat and Big Mill. The Goat Mill had a heavy 
week of sleepers, steel rails and blooms. Steel rails were in 
urgent demand, and the men were kept busily employed. In 
the Big Mill the usual light steel rails for collieries and fish-plates 
were turned out. Latest quotations :—Pig iron: Hematite 
mixed numbers, 8ls. 9d. cash and 82s. ld. month; Middles- 
brough, 66s. 9d. cash, 67s. 1d. month ; Scotch, 72s. 9d. cash, 
73s. ld. month ; Welsh hematite, 87s. 6d. to 88s. 6d. dd.; East 
Coast, 86s. 6d. to 87s. 6d. c.i.f.; West Coast, 90s. c.i.f. Steel 
bars : Siemens, £5 17s. 6d. to £6; Bessemer, £5 17s. 6d. per ton ; 
heavy sections, £6 10s. 6d. to £6 15s.; light, £6 15s. to £7. 





Tin-plate. 

Latest :—Market very quiet. Manufacturers are now 
working on old contracts, and very little new business is coming 
forward. The fear of complications in the Near East makes 
buyers disinclined to purchase for forward delivery at present 
level. The increased production of tin-plate in Germany is 
a serious factor. It is reported that the Americans have taken 
orders for 150,000 boxes for salmon packing at Vancouver. 
On the other hand, the costs of production are such that manu- 
facturers are unable to lower their prices in the near future. As 
a rule, manufacturers are adhering to their quotations, but they 
leave them only a small margin of profit, and there is a general 
feeling that there must be a large volume of buying before long. 
Latest prices :—Ordinary sheets, Bessemer cokes, lds. 9d.; 
ternes, 26s.; C.A. roofing sheets, 30 g., £10 10s.; big sheets for 
galvanising, 30 g., £10 10s.; finished black plates, £11 10s. to 
£11 15s.; galvanised sheets, 24 g., £13 to £13 5s.; block tin, 
£227 5s. cash, £227 three months. Other quotations :—Iron 
ore, c.if. Newport, Rubio, 2ls. 6d. to 22s. 6d. Copper, 
£76 6s. 3d. cash, £77 ls. 3d. three months. Lead, £18 17s. 6d., 
English ; Spanish, £18 7s. 6d. Spelter, £27 12s. 6d. Silver, 
28t#d. per ounce. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THERE is little fresh to report concerning the Cleve- 
land pig iron trade. In all departments a large amount of work 
is being turned out, but new orders just now are scarce owing to 
the fact that both buyers and sellers are somewhat indifferent. 
The market has been very unsteady in consequence of the 
fluctuations in warrants. At the weekly market on Tuesday 
No. 3 G.M.B. Cleveland pig iron was sold at 67s. for early 
f.o.b. delivery. There was a further improvement on Wednes- 
day, and a little more inclination to do business was shown 
by consumers. A few sales of No. 3 Cleveland were recorded 
at 67s. 3d. for prompt f.o.b. delivery, but the position 
strengthened before the close and 67s. 44d. became the general 
market quotation. No. 4 foundry and No. 4 forge are very 
searce, and are fully as dear as No. 3. Forge iron, in fact, is 
practically unobtainable. No. 1 Cleveland pig is very plentiful, 
and easily obtainable at 70s. 103d. Mottled and white iron are 
each quoted at 66s. 103d. All the foregoing quotations are 
for early delivery, fully 6d. more being named on forward 
account, but little, if any, business ahead is being recorded. 
Middlesbrough warrants closed at 67s. 14d. cash buyers, the 
highest quotation since the 4th inst. 


Hematite Pig Iron. 

The East Coast hematite pig iron trade is in a very 
satisfactory condition, and producers report such a state of 
activity as they have not experienced for many years. The 
production is now at its highest, but it is not more than suffi- 
cient to meet current requirements. The bulk of the hematite 
pig iron is being taken up by steel manufacturers who are 
experiencing an extraordinary demand for shipbuilding 
material. The position of makers is altogether a sound and 
healthy one, as there is no stock upon which to draw. There 
has not been much business passing, but this is due to the fact 
that there is a scarcity of iron available for early delivery. 
Although some merchants put the price of mixed numbers 
at 80s. for this year’s delivery, some makers will not quote 
below 81s., and for business over spring the price is 82s. 6d. 


Iron-making Materials. 

There has been very little business in foreign ore for 
some weeks, but this is accounted for by the fact that con- 
sumers are well covered. Though inactive, it is as strong as 
ever, and quotations are based on 23s. ex ship Tees for Rubio 
of 50 per cent. quality. The imports of foreign ore into Middles- 
brough this month are exceptionally heavy, averaging 8000 tons 
per working day. Although the production has been consider- 
ably increased, the supply of furnace coke is still short of re- 
quirements. Up to 26s. has now to be paid for average blast 
furnace qualities delivered at works. 


Manufactured Iron and Steel. 

_Very satisfactory and encouraging accounts continue 
to be given of the manufactured iron and steel industries. 
Makers were never so full of work as they are at the present 
time, the production being at its highest. Some of the works 


are turning out material as fast as possible without, it is said, 
being fully able to meet the present wants of their customers. 
Firms engaged in the manufacture of steel for shipbuilding and 





boilermaking material have orders on hand which will take a 
lengthened period to complete. Comparatively little fresh 
work of this character has been placed in the last few weeks, 
but producers are not pressing for orders. Quotations all 
poral are maintained for all descriptions of iron and steel. 
Common iron bars are £8 10s.; best bars, £8 17s. 6d.; best best 
bars, £9 5s.; packing iron, £6 5s.; iron ship plates, £7 165s. 
iron girder plates, £8; iron boiler plates, £8 17s. 6d.; angle, 
tee, and bulb iron, £8 10s.; iron sheets, singles, £8 7s. 6d.; iron 
sheets, doubles, £8 12s. 6d.; light iron rails, £7 ; steel bars, basic, 
£7 15s. to £8 ; steel bars, Siemens, £8 5s. to £8 10s.; steel ship 
plates, £8; steel girder plates, £8; steel boiler plates, £9 ; 
steel ship angles, £7 12s. 6d.; engineering angles, £8; steel 
sheets, singles, £8 15s.; steel sheets, doubles £9; steel joists, 
£7 5s; steel hoops, £8 2s. 6d.; steel strip, £8; all less the usual 
2} p rcent. fot. Heavy steel rails are £6 15s.; and steel rail- 
way sleepers, £7 2s. 6d. net f.o.b. Cast iron chairs are £4 10s, 
to £4 15s.; cast iron pipes, ljin. to 2in., £6 12s. 6d. to £7; 3in. 
to 4in., £6 5s. to £6 7s. 6d.; 5in. to Tin., £6 to £6 2s. 6d.; 10in. to 
l6in., £6 to £6 2s. 6d.; 18in. to 24in., £6 to £6 2s. 6d.; cast iron 
columns, plain, £7 7s. 6d. to £7 12s. 6d., f.o.r. at makers’ works. 
Iron and steel galvanised corrugated sheets, 24 gauge, in bundles 
stand at £12 10s. f.o.b., less the usual 4 per cent. 


Coal and Coke. 

The coal market is very quiet and business almost at a 
standstill so far as prompt shipments are concerned. Tonnage 
is exceptionally scarce, and supplies can be had at substantial 
concessions, but the high prices ruling prevent any business 
taking place, whilst to secure spot terms it is stated that the 
collieries are making allowances to contractors to induce them 
to pay up and stem spot tonnage. With the London rate at 
6s. the outlook for tonnage supplies is not bright, and conse- 
quently forward shippers are holding back, fully expecting to 
force coal values down. On the other hand, the collieries 
maintain a firm stand, contending that the storm has come as a 
relief and will keep tonnage at bay to their benefit. The quota- 
tions for best Durham gas coals is 15s.; with seconds at 14s. to 
l4s. 6d. Up to 14s. 6d. has to be paid for coking coals and 
coking small 14s. Best qualities of bunker coals are quoted 
at 14s.y and ordinaries at 13s. to 13s. 6d. . Coke of all qualities 
is in good demand. Foundry coke is at 27s. to 28s. f.o.b., 
furnace coke at 25s., and gas coke at 22s. 6d. per ton. 


Boom in Shipbuilding. 

There is a boom in the shipbuilding trade on the 
North-East Coast. In nearly all the yards the state of thinge 
is altogether unprecedented, nothing being more remarkable 
than the business in cargo boats. The number of orders for 
cargo boats now on the builders’ books is very heavy, and it is 
impossible to get early deliveries promised. On the Tyne the 
shipbuilding trades are working very strenuously. Last week 
a record was established by the launching of no fewer than eight 
new vessels, an output equal to that for the whole of October. 
Since the beginning of the year there have been eighty-two 
launches on the Tyne, whilst on the Wear seventy-three vessels 
have been launched so far this year. It is now practically 
certain that the present year, when completed, will show the 
highest figures ever reached in the history of Northern ship- 
building. It was announced this week that Irvine’s Shipbuild- 
ing and Dry Docks Company, Limited, West Hartlepool, had 
received a further order—the second in a fortnight—from 
Pyman and Co., West Hartlepool, for a 7500-ton cargo steamer 
to be delivered at the end of next year. 


Proposed New Graving Dock. 

It is understood that an application has been made 
to the River Wear Commissioners by a private firm of dry dock 
owners to rent them land for the erection of a graving dock 
suitable for large vessels. In shipping and commercial circles 
generally the application is regarded as an illustration of the 
steady growth of the port during the last few years. Should the 
Commissioners come to some agreement with the company the 
dock would be of considerable value. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Moderate Business in Warrants. 

THERE does not appear to be any abatement in the 
legitimate demand for raw iron. Outputs are understood to 
be going entirely into consumption, and producers are mainly 
concerned with meeting their present engagements. Compara- 
tively little business is, accordingly, being undertaken for future 
delivery At the same time, speculative dealing in warrants is 
on a more limited scale, the curtailment of business being 
attributed to the uncertainties of the situation created by the 
war. Since last report business in Cleveland warrants has 
fluctuated mainly between 66s. 7d. and 67s. cash, 67s. 4d. 
and 67s. one month, and 67s. 94d. and 67s 6d. three months. 
It has been noticed that pig iron shipments are considerably 
behind what they were at this time last month, but this is said 
to be due largely to the heavy requirements on the part of 
home consumers. The quantity of Cleveland pig iron coming 
into Scotland has been smaller for some weeks than it was at 
this time last year. The total arrivals for the current year 
to date amount to 389,617 tons, which is 12,472 tons less than 
the quantity imported in the corresponding period of 1911. 


The Seotch Pig Iron Trade. 

The demand for Scotch pig iron for home use is heavy, 
and it is stated that the entire output of ordinary iron is going 
steadily into consumption, while private stocks have been much 
reduced. There are 88 furnaces in blast in Scotland, compared 
with 79 at this time last year. Prices of both ordinary and 
special brands are fully maintained. Free at ship at Glasgow, 
Govan and Monkland, Nos. 1. are quoted 75s. 6d.; Nos. 3, 74s.; 
Carnbroe, No. 1, 79s.; No. 3, 75s.; Clyde, Calder, and Summerlee, 
Nos. 1, 81s.; Nos. 3, 76s.; Gartsherrie and Langloan, Nos. 1, 
82s. 6d; Nos. 3, 77s. 6d.; Coltness, No. 1, 97s. 6d.; No 3, 
79s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 75s.; No. 3, 
74s.; Glengarnock, at Ardrossan, No. 1, 82s. 6d.; No. 3, 77s. 6d.; 
Dalmellington at Ayr, No. 1, 76s.; No. 3, 74s.; Carron at 
Grangemouth, and Shotts at Leith, Nos. 1, 81s.; Nos. 3, 76s. 
per ton. Germany has been taking an increasing quantity of 
Scotch pig iron, and the quantity sent there for the present year 
to date is about double that of last year. South America has 
also been a steady customer, having taken rather more Scotch 
iron than in 1911. The exports to Russia have fallen away 
by nearly two-thirds. Latterly Italy has reduced its business 
in Scotch pig iron, and the shipments to Australia and Canada 
have declined. Shippers of Scotch pig iron are much interested 
in the demands now being put forward by iron producers in 
Canada for an increase in the import duties to such an extent as 
shall improve the demand for the home manufacture. 


The Hematite Trade. 

The demand for hematite pig iron appears to be 
increasing. A block of 2500 of Cumberland warrants was 
purchased in Glasgow market this week at 82s. for delivery in 
one month. The previous business in this class of iron on 
October 31st was done at 81s. cash and 82s. 3d. for delivery in 
three months, so that the current business shows an advance 
in values. Large and steady deliveries of Scotch hematite are 
being made to the steel works, and the current quotation is 
85s. for West of Scotland delivery. 





Re-starting of Steel Works. 

Operations are now in progress for re-startin, 
Clydebridge | Steel Works, which were closed down cheat a 
years ago under an arrangement with the Steelmakers Associa. 
tion, with the object of curtailing the output, which at that time 
was excessive compared with the demand, and tended unduly 
to depress prices. The position of the trade at present i, very 
different, as it is found impossible to give anything like satis. 
factory delivery, and the re-opening of these works is expected 
to help to some extent in providing a more adequate ~upply 
of material. At the Clydebridge works, which are situated 
in the neighbourhood of Glasgow, with excellent facilities foy 
transit, there are nine smelting furnaces of the open -hearth 
Siemens type, and three rolling mills, specially suited for the 
manufacture of ship and boiler plates. hen in full operation, 
it is expected that the works will give employment to about 
800 or 900 men. 


Finished Iron and Steel. 

The malleable ironworks have full employment, and 
orders that will keep them going until the turn of the year at 
the least. The inquiry is fairly satisfactory for shipment, 
and prices are unchanged. Scotch crown bars are quoted 
£8 2s. 6d.; best bars, £8 10s.; and best horseshoe iron, £8 |<. 6d, 
all less the usual 5 per cent. discount for Clyde delivery. The 
tube makers are very busy, and now appear to be more 
adequately supplied with semi-manufactured material, of which 
they have been importing large quantities from America. The 
demand for black sheets is exceedingly strong, and there i- also 
a brisk demand for galvanised sheets. The steel trade con. 
tinues extremely busy, and makers are still behind with 
deliveries. Every effort is being made to hasten forward 
delivery, however, and it is expected that better progres will 
ere long be possible in this respect. The quotations ar, for 
angles, £7 15s.; ship plates, £8 2s. 6d.; bars, £8 15s.; and 
boiler plates, £8 17s. - per ton, all subject to 5 per cent. 
discount for delivery in the Clyde district. 


The Coal Trade. 

The coal trade is active in most of its departments. 
The demand for house consumption at home has increased in 
the last few days owing to colder weather, and prices of house 
coal are well maintained. Shipments compare favourably with 
this time last year, notwithstanding delays in loading due to 
insufficient supplies of wagons, and a dispute with the dock 
labourers at Anime, which put a stop to loading at that port. 
Increased shipments at Ayr and Troon have largely compen-ated 


for the obstruction at Ardrossan. Steam coal has been in fair 
demand, and there is also a good shipping demand for the better 
qualities of house coal. Splint coal is in extra strong req:iest 


both for home use and export. Prices are without material 
alteration. : 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Harry BrREARLEY, of the Brown-Firth Research Labora- 
tory, Sheffield, has been appointed Examiner in Iron and Steel 
Manufacture to the Department of Technology of the City 
and Guilds of London Institute. 

Mr. 8. Urtina, of Leadenhall Chambers, 4, St. Mary Axe, E C., 
asks us to state that he has been appointed sole British repre- 
sentative for the firm of Louis Prat, Paris, the patentee and 
maker of the “ Prat’ induced draught plant. 

Dossie McInnes, Limited, of 57, Bothwell-street, Glasgow, 
advise that their London office, formerly at 113, Fenchurch- 
street, has been removed to 9, Billiter-square, E.C. Their 
telephone number has also been altered, and is now 4625 Avenue. 


Tue Ransome-verMehr Machinery Company, Limited, of 
Caxton House, Westminster, London, S.W., asks us to state 
that it has found it necessary to move to larger and more 
serviceable offices, and that from to-morrow its new address will 
be Brunswick House, Matthew Barker-street, Westminster, 


S.W. Its telegraphic address and telephone number remain 
unchanged, viz., Vermehrico, London, and 2188 Victoria 
respectively. 


THe Council of the City and Guilds of London Institute 
have conferred the Fellowship of the Institute upon Mr. Alfred 
Chatterton, C.IL.E., and Mr. W. D. B. Duddell, F.R.S. This 
distinction is extended to those students who have obtained the 
Associateship of the Institute and spent at least five years in 
actual practice, and by orginal and valuable research work or 
otherwise have contributed to the advancement of the industry 
in which they are engaged. 

Mr. A. G. WARREN, B.Sc., has been appointed a lecturer 
in the Engineering Faculty of the University of Hong Kong. 
Mr. Warren obtained a first-class honours Engineering degree 
in the London University in 1908, and has published several 
pieces of research work done during his student career. He 
was lecturer in the East London College, and has been head of 
the Engineering Department of the Aston Manor Technical 
School, Birmingham, for the last eighteen months, 








PRESENTATION.—Last Saturday evening, the 9th inst., at 
the Connaught Rooms of the Trocadero Restaurant, a com- 
plimentary dinner was tendered to Mr. T. Stevens, M. Inst. C.E.. 
by his past and present colleagues on the staff of the British 
Thomson-Houston Company, Limited, upon his severing his 
connection with the Company to enter consulting practice 
with Messrs. McCarter and Kerr Bock. A large contingent 
was present of the Rugby staff, as well as the staff from the 
London office. The chair was occupied by Mr. A. H. Walton. 
who presented Mr. Stevens with an artistic souvenir as an 
expression of his colleagues’ esteem and voiced their regrets 
at the loss of his services to the company, wishing him success 
and prosperity in his new undertaking. 


Giascow Royat TEcHNICAL COLLEGE ScreNntTiIFIC SOCIETY. 
At a meeting of this body held in the College on November 9th, 
Mr. John Y. Moyes presiding, a paper was read by Mr. Leonard 
P. Lewis, Caledonian Railway Company, on “ Railway Sig- 
nalling.”” The paper dealt generally with the objects and 
requirements of signalling systems for modern railway service 
conditions. All systems, the author stated, must be designed 
so that at least two mistakes must be made by the operators 
before an accident to traflic is possible, and that any failure of 
the apparatus must be on the side of safety. Referring to the 
sectional working or block system, the author showed the manner 
in which the starting, home and distant signals are controlled, 
and explained the special signalling requirements for shunting 
operations and limited running in the wrong direction on the 
lines at junctions. The concluding part of the paper dealt 
with interlocking systems. In ding tings of the 
Society the subjects to be dealt with will be :—‘‘ Case Harden- 
ing,” by Mr. David Keachie; ‘‘ Steam Friction of Turbine 
Wheels,” by Mr. Wm. Kerr; “ Electrical Locomotives for 
Main Line and Suburban Services,’ by Mr. B. P. Haigh: 
“‘ Developments in Marine Engines,” by Mr. A. Scott Younger ; 
“Some Typical Forms of Chemical Plant,’ by Mr. i 
McKellar ; ‘“ Experimental Research in Naval Architecture,” 
by Mr. J. R. Jack ; and “‘ Some Notes on Marine Oil Engines,” 
by Mr. J. H. Rosenthal. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

So far the Balkan war has had very little influence on 
the general development of the iron and steel market. Quite 
recently the Pig Iron Syndicate has advanced Luxemburg 
forge pig M.2 to M.3 p.t., and from the Disseldorf Exchange 
. of M. 1 p.t. has been reported for pig iron, chiefly in conse- 
ean of the advance in the price of coke. The Steel Conven- 
don, on the other hand, is stated to have resolved upon post- 

sping an advance in qvotations for spring until the political 
Sino has cleared. Buyers, and more especially the larger 
dealers, have been showing a little more reserve lately as regards 
fresh purchases, but the general inland demand is steady and 
satisfactory, and foreign consumption has remained regular. 
As the order books are well filled there is no cause to fear a 
rapid decrease in activity during the immediate future. 


Good Accounts from Silesia. 
The scarcity of raw material continues the general 
it, though the blast furnaces are turning out large quan- 
tities. During the third quarter this year the output of pig 
iron was 781,519 t., or 67,090 t. more than last year During 
the sane period 8887 t. were exported, which is 2987 t. more than 
in 1911. In September alone the output was 9196 t. higher than 
in 1911, but export was lower by 590 t. than in the same period 
in 1911. In the Silesian steel trade a very favourable position 
is reported to prevail, rates tending upwards. Both bars and 
plates are strongly called for, and the mills will be very briskly 
occupied till far into next year. The ae for hoops 
in the demand 
Strong activity 


complait 


for girders, but rails are in vigorous request. 
continues at the iron foundries. 


Production of Pig Iron. 

According to official accounts given by the Union of 
German lron and Steel Masters the output of pig iron in Germany 
including Luxemburg for October, 1912, was 1,589,262 t., as 
compared with 1,479,264 t. in September, 1912, and 1,334,941 t. 
in October, 1911. Production in the different sorts of pig iron 
was as follows :—Foundry pig, 294,584 t., as compared with 
243,438 t. in October, 1911; Bessemer, 31,748 t., as compared 
with 35,195t; basic, 1,018,395 t., as compared with 870,807 t.; 
steel and Spiegeleisen, 199,832 t., as compared with 148,947 t.,; 
forge pig, 44,703 t., as compared with 36,554 t. in October, 1911. 
Production in pig iron from January to October this year was 
14,448,638 t., as compared with 12,842,690 t. in the correspond- 
ing period last year. 


The German Coal Market. 

An upward tendency can be noticed in the Silesian 
coal and coke industry, advances of 30pf. to 50pf. having been 
resolved upon for sales to Austria-Hungary and to Bukowina 
and Galicia in the first quarter of 1913. There was a brisk and 
satisfactory business done on local account last week both in 
engine and house fuel. From the Rhenish-Westphalian coal 
industry a healthy business is reported, demand remaining 
active, but complaints increase regarding the insufficient number 
of wagons, for this is causing much delay and loss to the manu- 
facturing industries. 


Austria-Hungary. 

Demand and consumption have continued moderately 
active in the iron and steel industry, and for building material 
only a slow inquiry is felt. The war in the Near East has 
naturally had an influence on the Austrian iron market, and 
forward purchases are an exception; however, so far a fair 
activity is maintained in the various departments, and prices 
have not met with any material alteration. For Witkowitz 
foundry pig, No. 1, 123 crowns is quoted ; No. 3, 121 crowns ; 
hematite, 133 to 135; Hungarian charcoal pig, 135 to 135; 
white forge pig, 120; Spiegeleisen, 160 to 170 crowns per ton. 
Styrian and Austrian bars stand at 235 to 245 crowns; tank 
plates, 266 to 276; and boiler plates, 301 to 311 crowns ; 
girders realise 235 crowns, all per ton free Vienna. House coal 
and engine fuel are in regular and slightly increasing request. 


Iron and Steel in Belgium. 

The tendency of prices has everywhere been in an 
upward direction lately and the fact that both British and 
German competition is less keen than formerly has helped to 
stiffen the market. Inland consumers and dealers are placing 
fresh orders freely. More work, too, is coming in from China 
and Japan and from India, and South American buyers have also 
come forward freely with their requirements. This will make 
up to some extent for the falling-off in business with Turkey. 
Prices, both locally and on foreign account, have maintained 
their former stiffness, and basic bars have even been raised 2. 50f. 
to 5f. p.t. for home consumption. The first blast furnace of the 
newly built Usines de Chatelineau has recently been blown in, 
so that forty-nine blast furnaces are now at work in Belgium 
out of fifty-four existing ; forty-three blast furnaces are pio- 
ducing basic, while four are on foundry pig, and only two are 
engaged in the production of forge pig. Current quotations are : 
—For basic, 81f. to 83f. p.t.; foundry pig, 81.50f. to 83f.; and 
basic, 76f. to 79f. p.t., according to quality, all free place of con- 
sumption in the Charleroi district. Plenty of work is being 
secured by the finished iron departments at remunerative prices. 
There is an all-round upward tendency both for plates and bars 
and hoops have also recently been realising better prices. The 
Belgian coal market is exceedingly firm and not likely to change 
during the next few weeks. Coke and briquettes are very stiff. 








AMERICAN NOTES. 
(From our own Correspondent.) 


a New York, October 30th 

l'iz subway requirements of this city took 22,000 tons of 
steel last week and requirements for near-by railroads are 3450 
tons, and for railroads over the country 6700 tons of structural 
steel ; sixty-seven steel coaches were contracted for. The plate 
mills secured 200,000 tons of business, of which three-fourths 
of that amount were placed by car builders. Plate mills are 
now figuring on 20,000 tons of steel for the Mexican Eagle Oil 
Company. This material is to be used to construct a series of 
immense tanks to hold oil. The Chesapeake and Ohio wants 
40,000 tons of plates for various purposes. A pipe line is pro- 
jected in Canada, and inquiries for 60,000 tons of riveted pipe 
are now in and quotations will be furnished this week. The 
Commonwealth of Australia has asked American rail mills to 
figure on tenders for 167,000 tons of steel rails. There is a 
heavy movement in steel ingots and billets, and premiums 
amounting to several dollars a ton have been offered for prompt 
rolling and forging steel. In fact, premium quotations are the 
rule rather than the exception. The bar mills are crowded with 
business, and the agricultural. implement works are promptly 
calling for supplies according to agreement. The plate and 
Structural mills are booking an abundance of business for 
the first half of the next year. There are inquiries to-day for 
20,000 tons of foundry and forge iron in Atlantic Coast markets. 
Copper prices continue to be firmly maintained at 17} dols. for 
electrolytic, one-eighth higher for late, and casting one-eighth 
lower. “Several large American concerns have re-entered the 
market and bought heavily at full prices. ‘The tone of the copper 
market is very strong under some very recent heavy buying. 
an remains unchanged, and tin plate is moving in large quan- 

ies, - 





BRITISH PATENT SPECIFICATIONS. 


When an tion is ted from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildi hancery-lane, W.C., at 8d. 








The date first given is the date of application ; the second date at 
the end of the i is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 





STEAM GENERATORS. 


12,786. May 30th, 1912.—WaTeEeR-tUBE STEAM GENERATORS, 
The Stirling Boiler Company, Limited, 58, Victoria-street, 
Westminster, S.W. 

A, B and C are the top drums of the boiler, D is the bottom 
drum, and E the lower superheater drum. The shells A, © 
and D are connected by the water tubes FF and the shell B 
is connected to the shell E by the supecheater tubes H. Water 
circulators J and steam tubes K connect the water and steam 
spaces respectively of the drums A and C. Steam pipes L 
join the drum C to the drum B. The course of the steam is 
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from the drum A through the pipes K to the drum C, thence 
through the pipes L to the drum B. This drum is divided by 
a transverse partition into two parts and the steam from the 
pipes L flowing into one of these portions passes down some of 
the tubes H to the drum E. It then passes up through the 
remainder of the tubes H to the second division of the drum B, 
whence it is taken off at the steam outlet. The drums E and D 
are connected as shown by a valve, so that the superheater may 
be flooded and used as part of the water heating surface of the 
boiler.—October 23rd, 1912. 


SWITCH GEAR. 


5803. March 7th, 1912.—IMPROVEMENTS IN AND RELATING 
to Exrectrric Moror Conrrot Systems, the Allgemeine 
Elektricitats-Gesellschaft, of Friedrich Karl-Ufer, Berlin, 
N.W., Germany. 

Referring to the drawings the contactors are controlled respec- 
tively by the first four steps of the controller and are adapted 
successively to short-circuit the sections of the starting resistance 
R in series with the armature of the motor. When the controller 
is moved to the fifth position the actuating coil of the contactor P is 
excited and the resist Nis cc ted in parallel with the field 
winding F of the motor. The field is thereby weakened and the 
speed of the motor increased. The contractor P is rendered in- 
operative until after the closing of the last of the contactors for 





N° 5,803. 
Controller 





Controller 





short-circuiting the starting resistance and this is done by arrang- 
ing an interlock V either parallel to or in series with its actuating 
coil ; this interlock may be arranged on and adapted to operate 
with the last of the resistance contactors. The upper diagram 
shows the interlock V arranged parallel to the actuating coil of 
the contactor P in such a manner that it is in the open position 
when the last contactor is closed, and is closed when this con- 
tactor is opened. It will, therefore, be seen that if the controller 
stands at the fifth or highest speed position and the collector T 
momentarily leaves the line, thereby interrupting the motor 
circuit, that on again making circuit the contactors will be 
closed almost simultaneously. The coil of the contactor P, 





however, is short-circuited by the interlock V, and there- 
fore is not excited until after the operation of the last 
contactor. With the arrangement shown in the lower 
diagram, the locking interlock V is shown in series with the 
actuating coil of the contactor P, and is arran; upon the 
last resistance contactor in such a manner that it is closed when 
this contactor is closed and opened when it is opened. Upon 
the re-making of the motor circuit after a momentary interrup- 
tion caused by the current collector leaving the line, the current 
must first flow entirely through the field winding F, the parallel 
resistance N being disconnected until after the operation of the 
last starting resistance contactors.—October 23rd, 1912. 


TRANSFORMERS. 


7697. March 29th, 1912.—IMPROVEMENTS IN SINGLE-PHASE 
InpucTION RecutaTors, Siemens Schuckertwerke G.m.b.H. 
of Askanischer Platz, 3, Berlin. 

The present invention enables a more favourable torque 
curve to be obtained than is usual and the negative values of 
the torque, which are the principal cause of the disturbing 
action, are entirely eliminated. By means of auxiliary magnetis- 
ing windings on the rotor or stator, or both, the magnetic field 
no longer has the characteristic of a single-phase field, but 
approximates more or less closely to that of a polyphase field. 
The effective torque time curve in which the values pulsate 
through wide limits, as shown in the upper curve, is changed 
into that shown in the lower curve, in which the pulsations are 
reduced within much smaller limits and approach more closely 
to the effect of a poly-phase field. The drawing on the right 
shows an arrangement of this kind, in which A is an auxiliary 
winding on the rotor, B is a similar winding on the stator 
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the axes of these auxiliary windings being displaced with respect 
to the axes of the main windings P and 5S, so that a rotary field 
of more or less constant value is obtained. For this purpose, 
the auxiliary windings may, for example, be included in circuits, 
having suitably proportioned self-induct » resist “or 
capacities. By these means the strength and phase of the 
current flowing in the auxiliary windings can be regulated as 
required, and the resultant magnetic field may be of any required 
type between the simple alternating field and a field rotating at 
constant speed. Consequently, the mechanical torque can be 
caused to follow any required time curve. The additiona 
torques due to thé auxiliary coils A and B are also pulsating, 
but are displaced with respect to the torques previously operating 
as shown in the upper curve, so that the resultant effect is a 
torque, which only varies between the comparatively close 
limits of D, and D of the lower curve.—October 23rd, 1912. 





TRANSMISSION OF POWER. 


22,690. October 14th, 1911.—ImprovemMENtTs IN ELECTRO 
MAGNETIC MEANS FOR THE TRANSMISSION OF Power, John 
Graeme Balsillie, of 3, Pennard-mansions, Goldhawk-road 
Shepherd’s Bush. 

An electrically operated induction clutch comprises an 
inner part X and an outer part Y; the former being secured 
to one portion B of the driven shaft, and the latter to the driving 
shaft C. The windings of the inner part X are energised from 
an external source, preferably from a small dynamo on the 
engine ; the motor which obtains its power from the clutch, 
is directly associated with the portion B! of the driven shaft ; the 
armature being fixed on this portion, and the field magnets 
held stationary. The working of the apparatus may be con- 
trolled by regulating the current employed to energise the field 
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magnets pertaining totheclutch. The adjoining ends of the two 
portions B and B' of the driven shaft are connected together by 
means of a dog clutch E whereof the female member, which also 1s 
adapted to be encircled by a brake band F controlled by a foot 
lever P, is fast on the portion B of the driven shaft, whilst the 
male member is fast on the portion Bl. This portion of the 
shaft is also furnished with a band brake F!. The band is con- 
trolled by a foot lever O. To reverse the direction of rotation, 
the dog clutch E is drawn apart and the rotation of the inner 
portion X of the induction clutch is arrested by reason of the 
band brake F being simultaneously brought into operation, 
both the clutch and the brake being actuated by the foot lever P. 
At the same time the electrical connections to the motor 
are altered to suit running in the reverse direction. Where 
exclusively mechanical means for reversing are preferred, 
tooth gears of the character commonly used in motor cars may be 
employed.—October 23rd, 1912. 


AERONAUTICS. 


23,271. October 21st, 1911—THeE STABILISATION OF FLYING 
Macuines, F. W. Lanchester, 53, Hagley-road, Edgbaston 
Birmingham. 

In our annual review of aeronautics, published in our issue 
of January 5th of this year, we wrote as follows -—‘‘ So far as 
we are aware, it has not yet been“proposed to utilise the gyro- 
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scopic effect of the rotary engine as a means for securing auto- 
matic stability, although it is clear that it might readily be 
possible to do so.” This specification shows that we were wrong 
and that Mr. Lanchester was then working along the lines we 
were suggesting. The engraving shows in plan one of the forms 
of the invention. ‘The motor shaft is mounted transversely on 
the chassis, and drives two oppositely rotating propellers 
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through worms. A couple produced by an increased lift on one 
of the wings thus causes a precession which will retard that 
wing’s forward motion. Conversely, if a force acts in the direc- 
tion of the line of flight on one of the wings, so as to retard it, 
a couple will be applied which will cause a precession tending to 
lower the wing thus acted upon. The specification also covers 
the use of an ordinary gyroscope distinct from the motor. for 
the same purpose.—October 23rd, 1912. 


MOTOR CARS AND ROAD TRAFFIC. 


23,128. October 19th, 191]1--MetaL Tires FOR VEHICLE 
Wuerets, Eugene Schneider, Le Creusot, Saone-et-Loire, 
France. 

The tice is composed of I-shaped bars A of iron and blocks 
of aluminium B. The bars A are assembled in a bent form— 
as in Fig. 2-—and the blocks B are inserted between them. The 
bars are then hammered flat, so as to cause their ends to engage 
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tightly with the under cut rim of the wheel—as in Fig. 1. | 
Thereafter, the blocks B are hammered down so as to make them 
expand, and fill the dovetail opening between the successive | 
bars. Simplicity of manufacture and ease of repair are the 
outstanding features claimed.—October 23rd, 1912. 


25,189. November 13th, 1911.—Moror Roap VEHICLEs, 
Alldays and Onions Pneumatie Engineering Company, 
Limited, Sydenham-road, Birmingham, and C E. Simms, 
of the same address, 

The rear or driving axle of the three-wheeled vehicle illus- 
trated is at its ends attached to the laminated springs shown. 

Brackets fixed to the back of the car support a shaft A. At 





| and to the top sole bar. or other part to which they are con- 


and propeller B'. Then the middle motor E will work under a 
load thrice that under which it would work, if all the three motors 
were to drive the ship. In order to avoid the necessity of towing 
the outer propeller shafts A and C, the two outer electro-motors 
are started for driving their propeller shafts A and C and their 
force is increased, until the speed of the shafts has so much 
risen, that the two propellers A! and C! are not towed and do not 
perform any work, so that their progress is equal to the speed of 
the ship minus the speed of the water within reach of the lateral 
propellers. In case the speed of the ship is to be so much 
increased, that the middle motor E will no longer be able to 
produce the necessary power, then the middle motor will have 
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to be disconnected from the middle shaft B by means of the 
clutch G, the two outer electro-motors are stopped and their 
transmission gears are thrown out of use, while the two outer 
motors D and F are connected with their shafts A and C and 
the middle electro-motor I after throwing its transmissions K 
into gear is started for so driving the middle propeller B', that 
the latter practically neither gives nor receives power. The 
inventor states that on all ships, for which the present invention 
may be taken into consideration, the electric plant required for 
the usual machines and devices wil! have to be so great as to 
be capable of also driving the electro-motors of the present sub- 
sidiary plant, and consequently in general no special dynamo 
will be required for the said plant.—-October 23rd, 1912. 


TRAMWAYS AND RAILWAYS. 


9258. April 19th. 1912. 
avenue, Leadenhall-street, London. 
This invention will be understood from the first claim, which 
is as follows :—For railway rolling stock and the like, axle 
guards or horn plates having guide bars made separate from 
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each other and stay rods made separate from each other and 
from the guide bars, the several parts being fastened together 


nected, and the fastenmg means being arranged so that the 
guide bars can be reversed.-—Oetober 23rd, 1912. 


MISCELLANEOUS. 


16,304. July I4th, 1911.—Tue Manuracture or Leap Pree, 
Jules Brudenne, 17, rue Plauchat, Paris. 
A and B are the lower and upper heads of the press, C is a 


the punch G, the draw plate and the draw plate holder 1 
are raised, without their relative positions being disturbed 
by the piston J until the cover H has closed up the entrance ¢¢ 
the lead chamber. Pressure is now allowed to escape froin the 
cylinders F, so that the continued advance of the piston J force, 
the lead from the chamber between the punch and the draw 
plate. The completed pipe passes out through the distance 
piece K,—October 23rd, 1912. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,030,799. STARTING MECHANISM FOR INTERNAL ComBUsyioy 
Encines, J. L. Barker, Racine, Wis., and F. A. Burkey 
Toledo, Ohio.—Filed May 25th, 1911. 

The shaft has a drum secured to it and carries a loose gear. 4 
spring is secured at its outer end to the drum, and at its inner end 
to the gear. Clutch devices are provided for connecting thy» 


shaft with and disconnecting it from the engine shaft, as also 
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are means for controlling the operation of the drum to propel 
the shaft to which it is secured, and mechanism operable by the 
engine to impart motion to the gear to rewind the motor spring. 
There are also automatically operating devices for throwing 
the mechanism out of action. 


Spray CaRBuRETTER, G. Plumm, Berlin, Germany. 
—-Filed May 2nd, 1911. 
In this spray carburetter there are a nozzle structure present- 


| ing a revolving conical top with mixing mechanism, and a 


| porous 


AXLE GUARDS OR HORN PLATES FOR 


Raitway RouiinG Stock, 7. F. Craddock, 7, East India- | 





lead chamber and D a tube at the top of which there is disposed 
a drawplate. Four cylinders E E and F F manipulate the lead | 
chamber. G is a punch and H a plug for the lead chamber. 

















the ends of this shaft, levers B are coupled by stays C to knuckle 
joints D on the axle. The driving wheel is thus prevented from 
revolving in any plane other than that normal to the road 
surface.—-October 23rd, 1912. 


SHIPS AND BOATS. 


19,693. August 28th, 1912.—ImMpRovepD MEANS ¥YoR SHIP 
Propvutsion, Martin Roellig, of 29, Fitzerstrasse, Bremen, 
Germany. 


The ship to be propelled may be assumed to be provided with 
three propeller shafts A, B, C, which are driven by combustion 
motors D, E, F. Clutches G are disposed between the motors 
and the thrust bearings H and so constructed that each motor 
can be connected with and disconnected from the corresponding 
propeller shaft. Three electro-motors I are disposed for driving 
the three propeller shafts A, B, C, together with the propellers, 
by means of suitable transmission arrangements K. which are 
so arranged that they can be thrown into and out of gear. 
When it is desired to propel the ship, say, at half speed as 
economically as possible, the two outer motors D and F will 
have to be disconnected from their propeller shafts A and C 
by means of the clutches G, so that the middle combustion motor 
E alone is left to move the ship by means of the middle shaft B 
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J is the main piston of the press. In operation the lead chamber 
is moved by the cylinders E E until the tube D is just entering 
the lower end of the chamber C. In this position the chamber C 
is filled with lead and when this has been done the chamber C, 





nozzle pipe, surrounding this structure, The latter 
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constitutes an air inlet, and is adapted to conduct to its inside 
wall the entrained particles of liquid fuel thrown against the 
wall of the carburetter cylinder by the rotating parts. There are 
five claims. 


1,031,175. Mortistnc Toor, R. B. Garnett and J. N. Garnett, 
Kansas City, Mo.—Filed September 18th, 1911. 

The tool comprises a clamp and head member, with a rail 
having a shank on one end adjustably mounted in the clamp. 
A block is disposed on the opposite end, and a head is slidably 
mounted on the rail. A screw is arranged in the_block for 





engaging the head, a strut secured to the head, and a shaft 1 
revolubly mounted in its head, while a shaft is disposed at on 
end of the strut. Gears are mounted on the various shafts, and 
a chain saw is adapted for engagement with the gears. There 
is only one élaim. 





STAFFORDSHIRE METALLURGICAL OLp Boys’ AssoctATION. 
At a meeting of the members of the above Association held at 
the Science School, Wednesbury, on the evening of Wednesday 
week, a paper on “James Watt ’’ was given by Mr. R. H. 
Kirton, of Handsworth. Mr. Kirton had with him a large 
number of slides with which he illustrated his lecture and also 
a number of drawings and letters actually drawn and written 
by James Watt, Matthew Boulton, and William Murdoch. 
On Saturday last the members had the opportunity of goinz 
over the Watt Museum at Messrs. Tangyes, Limited, Cornwall 
Works, Birmingham, when Me. Kirton conducted the party 
and explained the many interesting relics which the museum 
contains. The visit was thoroughly enjoyed, and Mr. Kirton’s 
kindness in entertaning the members was much appreciated. 
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THE RAW MATERIALS OF THE PORTLAND 
CEMENT INDUSTRY. 
By PERCY 8. BARBER, 
No. II.* 


Tu. Carboniferous limestones become cement- 
making materials in Lancashire, Gloucestershire, and 
Scotland. At C ‘litheroe, in Lancashire, the Lower 
(‘arboniferous rocks are used. They are massive and 
have a visible thickness of 3200ft. They are dark grey 
in the lower beds, but become whitish in the upper. 

At Mitcheldean, in Glouc estershire, the Carboniferous 
jimest one, known locally as ‘‘ Crease,’’ is about 116ft. 
thick, and is very fossiliferous. The upper beds 
show a fine oolitic structure. In Scotland, at Cous- 
land, in Midlothian, the hard dark grey stone is used, 
whicli sometimes contains veins of almost chemically 
pure ¢ ‘alecium carbonate, at times 2in. —_ The 
following section is exposed at Cousland : 

Top soil. 

‘ Blae ”’ or cement-stone, which varies considerably 
in composition. 

Shale. 

‘ Brat,” 
fore can be easily told from the shale. 
about 67 per cent. of calcium carbonate. 

Limestone, 

Hard indurated clay or shale. 

The following analyses give the chemical composi- 
tion of the various limestones belonging to the 
Carboniferous period which are used in the industry:— 


this has but slight cleavage, and there- 
Contains 


(1) (2) (3) 

Water and organic matter 1.00 2c 3T 6: COcat 
Silica rat Mace © aed ea a ere | ey 
Alumina .. Si 00 0.45. «s 2527 .. Jas 
Oxide GRR Kes es ssl NS 2. HS 0.75 
Calcium carbonate oo oe 86.48 .. 86:06 93.75 
Magnesium carbonate .. .. 3.14 .. 3.09 .. 1.52 
Sulphuric anhydride O07 .. O05. .: G10 
Sulphur 0.63 0.70 nil 

100.22. ..100.17 - 99.93 
Oxygen equivalent to sulphur 0.31) .. 0.35 

99.91 ee 99. 82 
(1) and (2) From Cousland, near Dalkeith, Scotland (analysed 

by the author). 

3) From Clitheroe, Lancashire (analysed by the author). 
The argillaceous, or silica and alumina-bearing 


rocks, used in the cement industry, like the calcic 
rocks, vary considerably in physical properties and 
chemical composition. The soft oozy mud from the 
river bottom, the stiff blue Gault clays, and the hard 
laminated shales, although of vastly different appear- 
ance, yet, nevertheless, all contain some of the 
essential constituents of a properly balanced cement, 
namely, the silica and alumina. 

fiver muds are naturally treated by the wet 
process, and are liable to contain all sorts of extrane- 
ous substances which could find their way to the bed 
of the river from which they have been dredged. 
They frequently contain comparatively large quan- 
tities of soluble salts, such as sodium, potassium, and 
magnesium chlorides, calcium and magnesium sul- 
phates, a considerable amount of sand, the fineness 
of which depends upon the transporting power of the 
river current, and any sudden drop in the velocity 
of the stream. Naturally the chief determining factor 
with regard to the velocity of the stream is not that 
of the surface, but the bottom currents. The follow- 
ing table shows the power of transportation of running 
water, as given by Geike in his ‘ Text-book of 
Geology id 


0.170 miles per hour Will just begin to work on fine clay. 


0.340 ,, a Will lift fine sand, 

0.4545 ,, Fe Will lift sand as coarse as linseed. 

0.6819 ,, Will sweep along fine gravel. 

1.3638 ,, Will roll along rounded pebbles up 
to lin, diameter. 

2.045 Will sweep along slippery angular 


stones of the size of an egg. 


tiver muds are very variable in chemical composi- 
tion. This is naturally, influenced by the class of 
rocks through which the river has flowed, and which 
go to make up the watershed. This difference in 
chemical composition is strikingly shown in the three 


analyses given below, which are taken from ‘ Port- 
land Cement for Users,’ new edition, D. B. Butler, 
F.C.8.:— 
Re (2) (3) 
Water and organie matter 12 ss ee . 3.89 
Silica es a. ee ss. 1@ .. 646.08 50.40 
ALUM css xe sat . 0 SOOO 12-82 9.82 
OXIGS- OPE. 6s es ts OSE Sort s0. See 
Calcium carbonate o. “os ee 3.36 28.75 
Magnesium carbonate ..  .. 4.53 1.13 3.78 
Sulphurie anhydride trace .. — -—— 
lron pyrites — .. $3.20 trace 
Sodium chloride + 2.61 + 
\!kalies and loss 1.86 0.28 0.76 
100.00 . 100.00 . 100.00 


(1) From river Medway. 

(2) From Portsmouth Harbour. 

(8) From river Shannon. 

Of the various clays used in the cement industry 

the “Gault” oceupies an important place, being 
used in Sussex, Bedfordshire, and Kent. ‘“ Gault ” 
is a provincial name given to the lowest member of 
the “ Upper Cretaceous” rocks. It is a stiff, dark 
blue marly clay, sometimes intermixed with “ Green- 
sand.’ Between Cambridge and Hitchen it has a 
a ‘kness of from 130ft. to 200ft. At Bottisham, in 
Cambridgeshire, 120ft.; here it is a pale, bluish- 
grey tenacious clay, with occasional concretionary 
Masses of iron pyrites frequently more or less changed 


* No. I. appeared November Sth, 





to Limonite, also some crystals of Selenite, and a few 
light brown phosphatic nodules. The Rhee Valley 
is largely excavated in the ‘‘ Lower Greensand,” 
‘** Gault,” and ‘“‘ Lower Chalk ”’ beds, as the following 
account of a boring made in 1897, at Shepreth, as 
described by Jukes Browne, in the “‘ Memoirs of the 
Geological Survey of Great Britain: The Cretaceous 
Rocks,” Vol. I., ‘‘ The Gault,’ shows :— 


Thickness 
in feet. 
Sand, gravel and patches of marl 
Chalk Marl. 
Yellow marl .. al) Yale 10 
Bluish marl pil Wiceuet 36 
Coprolite bed (C ‘ambs. greensand) Sabin Mae. |e 1 
Gault. 

Blue gault (samples of light grey clay from 53ft., 77ft. 

and 127ft. 98 
Hard band with coprolites (sample of buff coloured 

phosphatic nodules from 155ft.) 5 


Blue gault (samples of light grey clay from 160ft., 
173ft. and 175ft., of darker grey clay streaked 


with light grey from 189ft., 193ft. and 200ft.).. 45 
Hard band with coprolites (large — of blackish 
phosphatic nodules) .. ; wer oe 1.5 
Very hard clay... 26 (ss 02 2s) se ee oe) 6S 
Lower Greensand. 
Hard greensandy clay (sample from 208ft., not a 
clay but a coarse pebbly sand).. 3.5 
Rock (brown quartz sand with a seg “of a large 
arenaceous phosphatic nodule) . 0.5 
Compact dark greensand (sample of. rather | coarse 
yellow sand from 220ft.) 22-5 


Darker loose greensand — of grey quartz ‘sand 
from 235ft.) .. . 2 
Dark clayey band with py ritie nodules (sample 
from 238ft. of dark ital sand mixed with a little 
clay) 5 : Dede sate Tait d 
POURS TROHA. 65- hem Sarees oe eons p 2 


A section of the Gault at widens, in Sian: gives: 


Ft. in. 

ae I 4 
Pale grey clay "containing a a “few "white coated con- 

cretionary lumps .. 0 6 


Light bluish grey clay, drying to lighter grey, with 
fawn coloured patches or mottlings, from 27ft. to 30 0 
Blue-grey clay passing to a igre colour at its base, 
from 50ft.to..  . 55 0 
The chief mineral cee’ to ae found in the 
Gault are quartz grains, felspar, and small flakes of 
mica. Of the secondary minerals the most abundant 
is Glauconite ; it occurs as rounded grains, generally 
less than 0-5 mm. in diameter. Its colour varies 
from pale dull greyish-green to a dark green or even 
black. Marcasite, the presence of which is most 
probably due to a reduction of the sulphates of the 
sea-water in which it was deposited by the organic 
matter, followed by a chemical combination of the 
sulphur with the iron present, occurs in various shapes. 
The chief fossils of the Gault are Ammonites inflatus, 
Kingea lima, Am. varicosus, Am. denarius, Am. lautus, 
Am. auritus, and Am. interruptus. 
The following analyses show the chemical composi- 


tion of the Gault :— 
(1) (2) (3) 

Water and we matter See «x. FOL, 3. 17 
Silica ° . . 55.27 .. 41.05 42.02 
Alumina .. : 13.05 .. 14.01 .. 19.92 
Oxide of iron .. £27 2. 4... 4.35 
Calcium Carbonate 19.34 .. 31.44 .. 20.05 
Magnesium carbonate .. 2:00: .. 3.405. O:46 
Sulphuric anhydride Qe -25. O200: ..... 0298 

98.95 99.32 99.34 


(1) From Glynde, Sussex (analysed by the author). 

(2) From Arlesey, Bedfordshire (analysed by the author). 

(3) From Burham, Kent (analysed by the author). 

Lias clays are used in Northamptonshire, Notting- 
hamshire, Warwickshire, Somersetshire, and South 
Wales. Those clays found in the four last-mentioned 
districts are those which alternate with the many 
bands of limestone used as the lime-bearing material ; 
a description of several sections has already been given 
while treating of the Lower Lias limestones. Another 
section worth mentioning is one near Harbury, in 
Warwickshire, where the succession through about 
460 feet appears to be as follows :-— 

Clay with Am. capricornus. 

Clay and bed of shaly limestone, Am. Loscombei. 


Clays with limestone nodules, Am. ibex, Am. 
Henleyi. 

Clays with limestone bands, Am. Jamesoni, Am. 
armatus, 


Zone of Am. oxynotus. 

Limestones and clays with Am. Bucklandi and Am. 
Angulatus. 

Blue clays and shales—zone of Am. planorbis. 

In Northamptonshire, at Irthlingborough, the 
Upper Lias clay, exposed by the removal of the iron- 
stone, is used. It is a stiff blue clay of very even 
character, the upper part of which is entirely free 
from selenite. It contains many belemnites, which 
are composed of about 94 per cent. to 95 per cent. of 
calcium carbonate, also some flat-shaped fossils 
showing nearly the same carbonate value. It is 
remarkably free from sand, what small quantity it 
does contain being exceedingly fine grained. 

Analyses are given below of three Lias clays. 


(1) (2) (3) 

Water and — matter 3:83. :.; 507 .. 6.52 
Silica ee . . -. 54.91 .. 36.45 54.12 
BREUME ces a 5s ds os, MOT 13.21 22.80 
Oxide of iron .. ote + (aeae va Oe 6.33 
Calcium carbonate ee 38.65 3.82 
Magnesium carbonate .. .. 4.25 .. 3.51 5.12 
Sulphuric anhydride > ce trace’... 0.52 trace 
DMEM S62 GG cs. 52> Coen eee os. COCO 1.69 

99. 40 . 100.19 . 100.40 
Oxygen equivalent to sulphur 0.12) .. 0.39 0.84 

99.28 ° “99. 80 99.56 





These were taken in the following districts :— 

(1) From Bridgewater, Somersetshire (analysed by the author.) 

(2) From Harbury, Warwickshire (analysed by the author). 

(3) From Irthlingborough, Northamptonshire (analysed by the 
author). 

The Lias shales have, for convenience, been con- 
sidered with the Lias clays. The shales of the 
Carboniferous period are used in Scotland, at Cousland 
in Midlothian, in conjunction with the Carboniferous 
limestones, using the dry process. The shale is of a 
somewhat oily nature, and burns with a smoky flame, 
changing from a dull grey to a reddish colour. It 
readily crumbles along the lines of lamination on 
exposure to the air, and is very free from fossils, 
Below are the author’s analyses of this material :— 





(1) (2) (3) 

Loss on au sad - 15.47 20.07 .. 16.24 
Silica . 56.30 43.97 .. 51.60 
Alumina... .. 19.07 .. 14.18 .. 18.70 
Oxide of iron .. 5.26 *... 2.3 ss 84 
Lime 0.73 .. 15.56 .. 17.96 
Magnesia. . 0.25 °.. 0.86 .. 0.54 
Sulphuric anhydride trace trace .. 0.07 
Sulphur .. 3.12 1.96 1.84 

100.80 ..100.30 ..100.09 
Oxygen equivalent to sulphur 1.56 0.98 0.92 

99.24 99.32 .. 99.17 


(1) Hard indurated clay or shale from under the limestone. 
(2) and (3) Shales from between the limestone and cement- 
stone or “ blae.” 


Of those materials roughly approximating to the 
chemical composition of the “raw” mixture, the 
chief is undoubtedly the ‘“‘ Chalk Mar], sometimes 
called ““malm.” This is extensively used in Cam- 
bridgeshire and Bedfordshire. At Arlesey, in the 
latter county, chalk marl cement was first manufac- 
tured from a mixture of the Upper and Lower Marls, 
the former having about 58 per cent. of calcium 
carbonate and the latter about 74 per cent. In 
Cambridgeshire all the works using the marl obtain 
their supplies from the lower part of the Chalk Marl, 
working to about 10ft. or 15ft. of the ‘* Coprolite 
Bed” at the base. In South Cambridgeshire the 
Chalk Marl has a thickness of about 60ft., but this 
thins out northwards, so that at Cambridge only the 
lower half is of any use as a raw material for cement- 


making. At Barrington a pit is worked for cement- 
making and the Gault below used for brick- 
making. The chief fossils, although not numerous, 


are Terebratula semiglobosa, Ostrea vesicularis, Lima, 
and Inoceramus. At Hauxton the Chalk Marl be- 
comes more fossiliferous. Analyses are given below 
of the Chalk Mar! from various parts of the country :-— 





(1) (2 (3) 

Loss on ignition 20.78 5 FRCTE 3 Ae 
Silica . 27.69 .. 21.89 .. 25.66 
Alumina... . T5ae ect E2 OG « 6.43 
Oxide of iron .. Bid - xe) OES (a oe oe ee 
Lime oe ee (on we 600 ROO os AEC «3 ae 
Magnesia. . io on PRR SE 2. ae 
Sulphurie anhydride Tre | ere lean 
PREEMEGae os ae e «a ORs. Oe 0.09 

99.53 98.45 .. 99.35 
Oxygen equivalent to sulphur 0.03 0.02 .. 0.04 

99. 50 . 98. 43 99. 31 


(1) From Hitchen, Bedfordshire (analysed by the cnitheie’ 
(2) From Hauxton, Cambridgeshire (analy: sed by the author). 
(3) From Shepreth, Cambridgeshire (analysed by the author). 


The Grey Chalk, of the Lower Chalk Division of the 
Cretaceous system, is used in Kent, at Wouldham. 
A description of a section taken from this neighbour- 
hood has already been given when considering the 
chalk. One analysis was also given. 

The Cement-stones of the Carboniferous rocks are 
used in Scotland, at Cousland, Midlothian ; the local 
name for which is “ Blae.” It varies considerably 
in composition, and needs extreme care in working. 
It is almost as hard as the limestone, reddish-buff in 
colour, and with no particular fracture except that 
perhaps it is somewhat blocky. The following 
analyses show the variations in composition :— 





(1) | (2) | (3), (4) 

Loss on ignition oe oe 0 of ES. 24/20. 11/36.43| 24.67 
Silica 4.59)49.03)17.21 40.12 
Alumina 9.8010.00) 4.02 9.64 
Oxide of iron - 1.58; 1.26) 1.83) 1.98 
Me's eee a sw os CE GSS TE SE. OO 
Magnesia 0.42) 0.34) 3.32) 1.19 
Sulphuric anhydride. nil |trace |trace trace 
Sulphur | 0.77) 1.03) 0.41 0.81 

| lee 97.38/96.97 100.39 100. 12 
Oxygen equivalent to sulphur 1.38) 0. 51) 0.20 0.40 0.38 

9. 56196. 87/96. 77 99.99) 99.74 


i 


All five samples were taken from the same pit (analy sed | by 
the author). 


The following table shows how the variations in 
“carbonate value” occur in the pit :— 


6in. above shale, CaCO, = 38.00 per cent. 


lft. Gin. ,, Bs + = 74.00-77.00 per cent. 
3ft. Gin. = = 64. 00—67.00 per cent. 
5ft. Gin. = 36.00 per cent. 
Top = 61.50 per cent. 


Cement-stones, such as those found in the Lias, 
Oxford and Kimmeridge clays, and containing about 
30 per cent. to 32 per cent. of clay, were once used in 
the manufacture of a quick-setting natural cement ; 
those found at Rugby, with only 22 per cent. of clay, 
yielded when strongly burnt a heavy slow-setting 
cement. At Charmouth, in Dorsetshire, a disused 
works still stands near the shore; again, in years 
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gone by, at the island of Purbeck, the cement stones 
of the Kimmeridge clay furnished the raw materials 
for cement-making. But to-day this branch of the 
industry is extinct, as is also that of using the Septaria 
nodules of Harwich and the Isle of Sheppey for the 
same purpose. 

Those raw materials which are the product of other 
industries are at the moment not used in this country, 
with one exception, however. Chance and Hunt’s, 
of Oldbury, are using the waste from the manufacture 
of alkali, after being freed from most of its sulphur. 
The chief constituents of a deleterious nature are 
sulphates of calcium and sodium, iron sulphide, and 
free sulphur. There is a variety of substances 
which lend themselves as raw materials, which no 
doubt as time goes on will be used. The chief are 
blast-furnace slag, caustic lime mud, sugar works 
mud, and ammonia soda waste. The harmful in- 
gredients of this last are calcium sulphate, calcium 
and sodium chlorides. 








Gliding angle.—The phraseology of the report on 
this subject is a little obscure, but we infer that with 
the engine shut off the gliding speed in still air is 
about 40 miles per hour, and the gliding angle 1 in 6.8. 
If we are right in our interpretation the performance 
of this machine closely approaches that of the Maurice 
Farman biplane entered for the Military Competitions. 


ee 
Lateral control.—The ends of the planes may be 
warped 7 deg. in either direction. As the usnal 
flying angle is 2 deg. to 3 deg. this m-ans that the 
down side of the plane has a maximum angle of 
incidence of 9 deg. to 10 deg.,while the upsides of the 
plane has a negative angle of 4 deg. to 5 deg. 
Longitudinal control.—The elevator planes have an 
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THE WORK OF THE GOVERNMENT AERO- 
NAUTICAL COMMITTEE. 
No. II.* 


RETURNING now to the section of the report dealing 
with experiments on full-sized flying machines, we 
propose in this article to give an account of the aero- 
plane known as the BE2. This machine, a biplane, 
is of particular interest not only on account of its 
performances during the course of the recent Military 
Aeroplane Competitions, but because of the fact | 
that its design has been evolved largely from the | 
information made available by the Advisory Com- 
mittee for Aeronautics and the National Physical 
Laboratory. That Mr. O’Gorman and his colleagues 
at the Royal Aircraft Factory deserve considerable 
credit for the inception of the machine will be gathered 
from the following brief summary of its capabilities 
when loaded with a passenger and three hours’ fuel 
and oil :—(1) Increase its slowest speed by over 
75 per cent. ; (2) fly on the level as slowly as 42 miles 
per hour; (3) fly on the level as fast as 72 miles per 
hour ; (4) alight at speeds a little less than 40 miles 
per hour ; and (5) glide at an angle of lin 8. Without 
a passenger it has climbed to 1000ft. above the earth 
at the rate of 480ft. per minute and to 6000ft. at an 
average rate of 380ft. per minute. In other words, | 
it can ascend about as quickly as we can walk with 
comfort on the level. Its engine is not abnormally 
large,developing 70 horse-power. It uses ordinary 
lubricating oil and is moderate in the consumption of 
oil and fuel. 

The engravings on page 537 show the design 
and construction of the machine, and in what follows 
some notes on its more interesting features are given. 

Landing gear.—It was intended to fit the machine 
with a new form of landing chassis provided with oil 
buffers and pneumatic absorbers for taking up ver- 
tical shocks. This gear has been omitted in the pre- 
sent instance, but has been tried successfully on a later 
machine, the BE5. In the BE2 the landing gear 
comprises two ash skids to which is attached by rubber 
a tube axle carrying a wheel just outside each skid. 
The wheels are covered in with fabric in order to 
reduce the head resistance. It appears that there is 
reason for believing that this covering-in of the 
wheels has a slight damping down effect on small 
lateral oscillations. As will be gathered from the 
elevation, the landing gear is supplemented with a 
short rear skid swivelling with but mounted separ- 
ately from the rudder. When running on the ground 
at low speeds the machine is thus made manageable 
to a degree greatly surpassing that which is the case 
on machines relying solely on the air rudder for this 
purpose. When running with a fair wind over the 
ground the BE2 can actually be turned in a radius 
of 30ft. There is about 80 1b. of load on the back 
skid when the machine is standing on the ground with 
the propeller stopped and in this position the main 
wings make an angle of 12 deg. or 13 deg. with the 
horizontal. The whole landing gear was severely 
tested and proved itself satisfactory during the 
course of the military trials. 

Rudder.—The area of the rudder is 12 square fect. 
At 68 miles per hour and at an angle of 20 deg. it 
exercises a force of 115 1b. The centre of pressure on 
the rudder is under these circumstances at a distance 
of 16ft. from the centre of gravity of the machine. 
If properly “ banked ”’ the aeroplane can be turned 
in a radius of 60 yards. 

Tail plane.—The tail plane has an area of 32 square 
feet and in flight carries an average load of 35 lb. 

Struts.—The section of the struts is of the form 
designated “ Baby,’’ and was adopted in accordance 
with the results of experiments carried out at the 
National Physical Laboratory—see THE ENGINEER 
for last week, page 513. 

Wings.—The upper wings have an area of 202 
square feet and the lower 172 square feet. In ec- 
tion they are repr: sented in Fig. 2. This section has 
been adopted in accordance with the results of certain 
experiments on model aeroplane wings conducted by | 
Messrs. Bairstow and Jones at Teddington. We hope | 
to refer to this interesting series of investigations in | 
afuture issue. The dihedral angle between the planes | 
represents a rise of 1} deg. for each wing. 


| 


| 











* No. I. appeared November 15th. 








Fig. i—ROYAL AIRCRAFT 


The officially reported mean gliding angle for the latter 
machine was | in 6.8 and the mean gliding speed 
55.5ft. per second.—38 miles per hour. Gliding at 
48 miles per hour the BE2 was found to drop about 
500ft. per minute. 


gliding angle of about 1 in 8.5. When gliding at 
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FACTORY BIPLANE BE2 


| area of 25 square feet and are carried at the rear of 


the tail plane. The moment of inertia of the aero- 
plane round the centre of gravity is 1300 in gravita- 


| tional units. 


Engine.—This is an eight-cylinder 70 horse-power 
Renault engine. When throttled down the slowest 
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Fig. 2—SECTION OF WING OF THE BE2 


66 miles per hour the drop was 1000ft. per minute, so 
that at this speed the mean gliding angle is 1 in 5.8. 

Propeller.—The propeller used is four-bladed and 
is illustrated in Fig. 3. It has a diameter of 8ft. 6in. 
and an effective pitch of 6.33ft. The angle of attack 
is 5deg. It is designed fora normal speed of 900 revo- 
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Section at BB. 
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Blade Spctions are views looking in direction of arrow 


Scale for Elevation 
' 


speed of the engine is 200 revolutions per minute. 
This permits the aeroplane to stand stil! on the ground 
with its engine running so that if neces:ary the pilot 
can start without assistance. In full flight the speed 
of the engine can be varied from 1350 to 1950 revolu- 
tions per minute corresponding to the acceleration 








Section at DO 


Section at EE 


Section at FF 





s) 

















Inches (2 g 6 3 C) 2 3 Feet 
Inchesi2 2 3 ° és " IFoct 
Scale for Section 
“Tue Encineer” Swain Se 


Fig. 3—PROPELLER OF THE BE2 


lutions per minute, and a translational speed of 65 miles 
per hour. The approximate thrust derived from it 
when driven by a 70 horse-power moior is 296 lb. 
It is intentionally underpitched so as to spare the 
engine and give a high horse-power for climbing pur- 
poses. A thrust measuring device has been designed 
to work in conjunction with this propeller, 





of the aeroplane from 42 to 70 miles per hour. There 
is a two-to-one reduction of speed between the engine 
and the propeller. A silencer has at times been used 
on the engine. This reduces the horse-power by 
2 per cent. under load. From the remarks made in 
the report we gather that there is more need to silence 
the valve gear and gear wheels than the exhaust. 
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ROYAL AIRCRAFT FACTORY BIPLANE BE2 
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Structural strength.—The aeroplane was inverted 
and supported on its body. In this position the wings 
were loaded with sand. The distribution was made 
according to Eiffel’s diagram, and the total load 
applied was three times the loaded weight o° the 
machine less three times the weight of the wings. 
No permanent set was noticed, but it was observed 
that under the load the back spar deflected a little 
more than the front. The reason given for this is 
that ‘the increased stress on the back spar due to 
the shift of the centre of pressure had not been suffi- 
ciently considered.”” The back spar has since been 
strengthened so as to be of the same proportional 
strength as the front. It is pointed out that with 
sand as a loading medium there is some risk of grit 
getting into the joints and working parts of the 





Fig. 4—-POWER AND RESISTANCE CURVES OF BE2 


machine. Flat bags of shot of standard weight will 
be used for this purpose in the future. 

Observation.—By looking forwards and slightly to 
one side the pilot can see over an angle of 28 deg. 
from the horizontal. The observer’s range of vision 
covers 50 deg. 

General.—Up to the time when the report was 
written the machine had flown a total distance of 
nearly 2000 miles and had given a good account of 
itself in winds up to 30 miles per hour measured 35ft. 
above the ground. The total weight of the machine 
in flight is 1530lb. In Fig. 4 the resistance and 
power of the machine is shown diagrammatically. 
An improved form of wing section is to be tried and 
a similar machine, BE3, has beer built with staggered 
planes. Through the courtesy of Mr. O’Gorman 
we are enabled to give a photographic view of the 
BE2 aeroplane. 








THE MOTOR SHIP JUNO. 
No. II.* 


ALTHOUGH the two fuel pumps are retained, one for 
work and the other purely as a stand-by, the fuel feed 
system has been completely remodelled, resulting in 
what we consider to be the best arrangement we have 
yet seen and one which, in our opinion, settles once 
and for all the vexed question as to the fitting of one 
pump for each cylinder or one common to a number 
of cylinders. First, it may be said that Mr. Kloos 
prefers the single pump common to all cylinders, both 
by reason of the better adjustment which, if the neces- 
sary steps are taken, can be obtained between the 
various cylinders and for the sake of doing away as 
far as possible with parts of the tiny dimensions of 
multiple pumps. At the same time he quite appre- 
ciates the risk of the complete disablement of his 
engine owing to breakdown of the one pump. His 
method of obtaining the advantages of the single 
pump system without suffering in other directions, is so 
to design the syst2m as to prevent if possible a complete 
breakdown of the pumps, and at all events to nullify 
as far as is humanly possible the effect of a break- 
down to the pump if it should happen. Thus he 
cuts his pump—a good sturdy-looking thing—out of 
a solid steel forging, so that blowholes or the likeli- 
hood of a burst are as far as possible eliminated. He 
makes his valves of simple steel balls, which are most 
unlikely to stick up or leak, and he runs the gland 
in a bath of oil so as not to draw air into the system. 
He drives his pump at half the engine speed, that is, 
off the intermediate shaft, which drives the cam shaft, 
and then he fits a duplicate pump, which can be put 
into action by simply turning two two-way cocks, 
so that one pump can be cleaned or adjusted while the 
engine is under way. But, finally, as if that were not 
provision enough, he does not deliver his oil direct 
to the fuel valves but into a receiver, which contains 
sufficient oil under pressure to run the engine for 
about a quarter of an hour with both the pumps out 
of action. Thus it really looks as if absolute reliability 
of the fuel feed has been provided for. The fuel 
receiver or reservoir and the arrangement for keeping 
thie level constant is very neat. The fuel pump 
delivers the oil into the bottom of a pressed steel 
bottle placed some feet above the level of the fuel 
valve—see diagram. High pressure air from the com- 


* No, I, appeared November 15th. 


is in mid-link position. 


of the supply to each cylinder. 
box is quite close to the 
indicator cocks, so_ that 
| adjustments of the fuel to 
| each cylinder may be made 
| by the man who is indi- 
cating as he reads the 
ecards, a fact which must 
|encourage very accurate 
| setting. = 

We certainly think that 
very much quicker and 
much more accurate feed 
regulation can be obtained 
in this way than by the | 
|adjustment of suction 
| valves of a number of — 
| different pumps, especially 
|as the pulsations of the 
|pump on the fuel are 
eliminated by the reser- 
voir, and, moreover, the 
fuel, having air pressure 
on each side of it, is only 
reaching the valves by 
gravity. It also provides 
a simple method of entirely 
cutting off one cylinder in 
case of necessity. 

To come back to the 
constant level regulation. 
A float is the obvious 
method of regulating the 
oil level, but with a pres- 








This master valve is formed 
in a distributing box from which a separate pipe leads 
to each of the three fuel valves, and each of these pipes 
is controllec by a needle valve for the exact regulation 
This distributing 
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pressor is admitted into the top of this bottle, so that the | solar oil, and these are to be used once every day tg 
oil and air pressure are equal. The oil leaves the tank | clean out the effects of the Tarakan. ; 
through a small internal pipe near the bottom alongside | successful, it will be a very important achievement 
the inlet pipe and flows first to a governor throttle. This, | as Tarakan is a crude oil and very cheap at the 
we are pleased to note, is controlled by our old friend | present time. i 
the Aspinall, which has done so well on the Selandia. | a “ crude 
From the governor throttle it flows to the hand | quite safe to use, as, we are informed, that there ape 
throttle, both of these valves being on the top of the | no light hydrocarbons contained in it, but this we 
cylinders. From the hand throttle casing the delivery | are unable to vouch for. 

is divided, one pipe supplying the three forward, the | 
other pipe going to the three after cylinders. Before | under way have been simplified by the substitution 
getting to the fuel valve the oil supply meets with a | of an air cylinder for a wheel for shifting the two cam 
master valve, which is controlled from the platform 
and is interconnected with the reversing gear, so that 


If this Proves 


In spite of the fact that it is strietly 
oil, as it comes from the wells, it wil] be 


” 


The movements necessary for getting the enging 


| shafts,so that the movement of a small lever tales the 
| place of a turn and a half of the wheel. Othicrwise 
the oil is automatically shut off here when the gear the same general series of movements is necessary 
| as in the Vulcanus, but the five little levers are all 
| brought close together in a row in a quadrant facing 
| the engineer. 
| to put the links in the correct position, pull «, lever 
| alongside to open the hand throttle, push dow. two 


Thus on starting pull over the leve 
ver 
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sure of 500 Ib. the gland 
would have to be screwed 
up’ so tight that the regu- 
lation would be very un- “QS 
certain. The air bottle os 
|is therefore made to act 
las its own float and no 
|glands are required. By 
| Supporting the bottle on 
|the end of a long lever 
| with an adjustable balance weight at the opposite 
|end and fitting circular guides at each side to allow 
lof free movement, any variation in the height of the 
oil in the bottle will upset the balance and cause the 
bottle to rise or fall, and so motion can be obtained 
| from the lever to operate the suction valve of the fuel 
|pump and increase or 

| diminish the supply. The 

|two fuel pipes on the 

bottom of the bottle have 

very long concertina bends 

on them,so that they are 

free to work with the 

bottle, while the position 

of the balance weight on 

the lever can be adjusted 

to give any variations in 

the level of oil in the 

bottle, and the motion of 

the ship will tend to keep 

the bottle free to rise and 
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ENGINE ROOM OF JUNO—TRANSVERSE SECTION 


levers to put the air starting valve rollers of all six 
cylinders on their cams, and as soon as the engine 
starts pull back one of these levers to put three cylin- 
ders on oil, and then the other lever to put the othet 
three cylinders on oil—all very simple and straight- 
forward, The two last-named levers, in addition to 
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fall in its guide. 








When the level in the 
bottle falls below a certain 
point, the rising of the 











bottle makes a_ contact 
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which rings a bell, and so 
draws the attention of the 
engineer to the failure of 
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the pump. If this is not ee 

illicit, a still further Distributing Box 7 ws see Distributing Box 
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fall reduces the level of Outinder sree Regulating Valves Nand Guang t ‘Bingen 

the oil in the bottle below Hel Valves ee, | Throttle el Valve 

the top of the internal faster Valve Master Valve 





pipe, and it can then only 
flow through a small hole 
in the side of the pipe, so 
that the speed of the 
engine is automatically 
reduced, and the engineer must become conscious 
that something is wrong, and ought to know at 
once where to look for it. 

A further attempt is to be made to use Tarakan 
oil, waich proved a failure on the Vulcanus owing to 
its gumming the piston rings. To obviate this, two 
small tanks are provided alongside the settling tanks, 
which are to hold about half-an-hour’s supply of 
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FUEL OIL CONTROLLING AND DISTRIBUTING SYSTEM 


switching over from air to oil, have als» to open or 
close the air sleeve cn the air inlet pipe and to open. the 
master valve on the distributing boxes in the fuel 
pipes, and they are therefore coupled respectively ‘0 
the valves of a pair of small air cylinders which 
actually do the work. The only exception we take 
to the above arrangement is that the valve on the 
starting air pipe is behind and some few feet ‘0 
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the left of the engineer, so that when he has so/| of movement follows on directly on a lever imme- 
comfortably dealt with all his other levers, he diately adjoining and no time is lost, and he has not 
has to turn round and step to his valve, and then | to readjust himself, so to speak. We must say we 
back to his levers.. There does not seem to be any | very much appreciated this evidence of sympathy 
object In the arrangement, unless there are always | with the man below. Of course, it is not done ordin- 
two men on watch. We have in previous articles | arily, because the telegraphs are brought outside 
mentioned the desirability of designing all the move- as self-contained units and some amount of alteration 
ments which have to be performed by the engineer | would be necessary to adapt them to a different 
to be such as shall be as natural as possible to him ;/| method of operation. It is now for the nautical 
for instance, all levers should require a direct pull or | instrument makers to vary their practice, and it 
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ENGINE ROOM OF THE JUNO—LONGITUDINAL SECTION AND PLAN 


should not be a difficult or expensive matter so to 
design their telegraphs that they could easily be con- 


push and not a movement across the body, and this 
leads us to one of the simplest and yet one of the 


most sensible innovations of @ minor character which 
we have yet come across. It is often necessary to 
have a man standing by simply to answer the tele- 
graph, or, if not, the engineer has to leave his levers 
“nd swing his hand across his body in an unnatural 
manner to reply himself. Here the telegraph reply 
lever is incorporated among the starting levers, so 
that he has first just to pull that up, then the same sort 





nected to a lever operating in the up-and-down direc- 
tion while the dial faced the engineer. It might be 
possible to scheme out some “block system” 
whereby the reversing lever could only be moved in 
the direction indicated by the position of the dial 
from the bridge. 

To descend to more matter of fact considerations, 
the rather unusual design of cylinder head and liner 


can be clearly seen in section in the Supplement. 
The liner can thus be machined inside and out so that 
the water cooling can do its best and blow-holes can 
hardly escape detection. Particularly good water 
passages round the valves also follow. Good expan- 
sion is also allowed for in the vertical direction with- 
out putting longitudinal stresses on the casting, as 
the liner is free to move through a gland at the bottom 
of the water jacket. The water circulating pumps 
are driven off the crosshead of the centre one of the 
three forward cylinders by ordinary air pump levers, 
the three-stage air compressor being similarly driven, 
at the after end of the engine. The solidity of these 
levers was a pleasure to see, and they need to be 
strong too, as the compressor absorbs something 
like 100 horse-power. The cast iron column of the 
after cylinder is used as a cooler, the air circulating 
through coils in the column. Foresight is shown, in 
the fitting of another of Hall’s relief valves on the 
column, designed to go in case of the bursting of a 
coil which otherwise would probably do some damage 
to the column. This is in additionto a water over- 
flow pipe at the top of the column, which might not 
work quickly enough. Thus all the auxiliaries which 
are required to be at work while the engine is at sea— 
with the exception of the water circulating pump for 
the condenser—are driven off the main engines as 
with the Eavestone, and form a design worthy of the 
same commendation as we awarded in that case. 
Since writing our note about the fitting of relief 
valves on the air vessels of motor ships by the Neder- 
landsche Fabriek we have been favoured with a 
sketch of the bursting disc as fitted by J. and E. 
Hall, Limited, on their CO. refrigerating machines, 
and we produce it below. In the case of refrigerat- 
ing machinery we are informed that the disc is 
designed to burst at a pressure of about 1 ton per 
square inch, so as to deal with abnormal pressures 
brought about by careless handling. In the Juno 
the disc is, however, designed to burst at the same 
pressure as that to which the relief valve is loaded, 
viz., some 1000 1b. per square inch, but the principle 
is the same. Very special care is taken in the manu- 
facture of these dises so as to secure as nearly as 
possible absolute uniformity, as there is, of course, 
no method of testing them except that of destruction. 
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RELIEF VALVE 


A certain portion of every lot made is therefore 
actually submitted to this test, so that the discs may 
be relied upon to give an equal certainty of relief as a 
spring, but without the liability to leakage. 

There is one rather interesting little point to be 
noted in the design. The burst might just blow out 
the domed centre portion of the disc, and this would 
plug the hole in the casing above it and so neutralise 
the effect of the burst. To obviate this four small 
holes are drilled in the neck of the casting above the 
dise, partly in the casting and partly in the “hole,” 
and these serve to make the area of the relieving 
aperture greater than. the largest portion of the dise 
which could be blown out and form the plug; thus 
the relief passage can never be completely choked. 
As a matter of fact, it is only in very rare cases, 
indeed, that Messrs. Hall have found that the whole 





of the dome has been blown out in such a way as to 
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plug the outlet, but the fracture usually takes the 
form of a tear across the dome. There has been no 
case, so far as we can learn, in which the dise has been 
blown into small pieces which might possibly dent the 
face of the valve, or, at any rate, get under the valve 
and prevent its re-seating, and so cause the escape of 
all the air from the receiver. Many years of experi- 
ence with this form of relief on refrigerating machinery 
has shown that it is a most effectual and reliable 
method of dealing with the difficulty. 

The other auxiliaries consist of a 100 horse-power 
two-cylinder Diesel engine driving a_ three-stage 
vertical compressor placed between the working 
cylinders. This engine also drives the centrifugal 
cargo discharging pump by a long belt, as on the 
Vuleanus, and the centrifugal bilge and circulating 
pumps by chains. The cams of the air starting valves 
of this engine are arranged with double noses so that 
it starts as a two-cycle. There is also a horizontal 
Deutz engine direct coupled to a dynamo for lighting 
purposes and also driving a small auxiliary com- 
pressor, and a steam turning engine. A_ hori- 
zontal donkey boiler is fitted in the engine-room, 


winches, windlass, and steering gear, the supply 
should be drawn from a set of receivers entirely 
independent of those used for starting the engine. 
Otherwise it would be quite possible for some careless 








CARD SHOWING 126 Ibs. M.E.P. 

deck hand to exhaust the receivers and render the 
main engines incapable of manceuvring, which might 
result in a serious accident. The engines on the 
occasion of our visit were giving 1460 indicated horse- 











THE MOTOR 


which is arranged to be fired either by the exhaust | 
gases of the main engine or by a Meyer liquid fuel 
burner. This gives steam for the steering gear, 
whistle, and for heating the ship. A big flap valve 
in the exhaust pipe allows the exhaust to be diverted 
from the donkey boiler directly up into a reasonable 
sized funnel, another instance of the non-realisation 
of the funnelless ship. 

If the funnel is to be used for both the donkey 
boiler and the exhaust from the main engine, the 
latter should be carried up to the top of the funnel by | 
an internal tube, so that there may be no fear of | 
its reacting a back pressure in the base of the funnel 
and spoiling the draught of the donkey boiler. 

With regard to the running of the engine, we may 
say that we have now attended the trials of seven of | 
what might be called large-powered motor ships, and | 
with one exception everything has been quite normal, | 
and we quite feel when on board that it would be almost | 
abnormal if the engine did not work, and work well. | 
On the Vulcanus we were left some time almost alone 
in the engine-room on account of the toll demanded 
of the crew by Father Neptune. Again, on the Juno, 
much the same condition of affairs prevailed. Motors 
seem to be quite happy if left alone for long periods, 
and there does not seem to be any more need for 
close and continuous attention than there is in a 
steam engine. Owing to the unnecessarily incon- 
venient position of the air valve the engines generally 
took a little longer to get away than those of the Eave- 
stone, but if the position of this valve were altered | 
so as to be within reach of the engineer when standing | 
by his levers there would probably be no difference 
between the two. The 5}-ton fly-wheel has no 
effect one way or the other. Certainly the shifting 
the two shafts and the interchanging of the fuel and 
air valve rockers are very simple and positive move- 
ments. The two-cylinder auxiliary compressor made 
a good deal of noise when running, but this is not 
usually at work at sea, and the greatest noise was | 
made by the air inlet, which rendered it difficult to 
obtain a fair impression of the amount of engine noise. 
We should be inclined to say, though, that the valve 
gear makes even less noise than that of the Eave- 
stone, but the engine naturally makes more noise 
on account of its higher revolution speed. This 


point we discuss in this issue in connection with the 
engines of the Rolandseck. This high speed also 
accounts for the slightly greater amount of vibration 
in one or two places about the engine, though this 
is not at all great, and is not noticeable about the 
One very important point should be men- 

If it is decided to use compressed air for the | 


ship. 
tioned. 





| columns. 


| owners of the Vuleanus and the Juno with the Werk- 





SHIP JUNO 


power at 115 revolutions per minute, or 1140 brake 
horse-power with a mechanical efficiency of 78 per 
cent., which, we are informed, is the correct figure 
in this case. For this power the M.E.P. is in the 
neighbourhood of 105 lb. per square inch. Some of 
the cards, however, taken at various adjustments 
of the fuel valve showed an M.E.P. of 126 lb., and one 
of these we reproduce, just to show the form, though 
the fuel admission was not correct at the time 
Another series of cards taken over six consecutive. 
revolutions are also of interest. The thick black 
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diagram shows the engine running on starting air ; 
the dotted diagram shows the pressure rising to over 
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OBITUARY. 


FREDERICK EWART ROBERTSON. 


WE regret to have to record the death of Mr. F. RE, 
Robertson, which took place on Saturday morning 
last. 

Mr. Robertson was born in Caleutta on the 24th 
February, 1847, and the major portion of his working 
life was spent in India. He was educated in a private 
school and began his engineering career by being 
articled to the late Mr. E. Wragge, who was at that 
time resident engineer on the London, Chatham anq 
Dover Railway Company’s extension works at 
Battersea. This was when young: Robertson was 
seventeen years of age, and he remained with Mr, 
Wragge for four years. In 1868 he entered the 
Indian Public Works Department by open competi- 
tion and was graded as Assistant Engineer till 187], 
His subsequent advancement in this service was as 
follows :—On September Ist, 1873, he was appointed 
an Executive Engineer of the Fourth Grade. He was 
promoted to the Third Grade on January Ist, 180, 
and to the Second Grade exactly five months |:ter, 
He entered the First Grade on August Ist, 1886. 

Mr. Robertson’s work in India continued from 
1868 to 1890. He was first of all connected with the 
North-Western State Railway. From 1872 onwards 
till 1884 he had charge of Construction Divisions on 
the Indus Valley (State) Railway, afterwards being 
Engineer-in-Chief of Frontier Railways, and later on 
was made Chief Engineer of the East Indian Railway 
in 1889. This position he held till 1897, when he 
left India in order to take over the presidency of the 
Board of Control of Egyptian Railways. After 
relinquishing this post he came to England and entered 
into partnership with Sir Alexander M. Rendel. 

The achievement by which Mr. Robertson is better 
known than any other of his numerous works is the 
erection of the Lansdowne Bridge over the Indus at 
Sukkur. This undertaking was commenced in April, 
1887. The Rori channel of the Indus at the point 
crossed by the bridge is 70ft. deep at lowest water, 
the rise of water when the river is in flood being 
some I7ft., when the velocity is anything up to 
9 miles per hour. The barks slope down pretty 
steeply from the two sides, ard at the point selected 
for the bridge the span was 820ft. The steel super- 
structure for the bridge was actually designed by 
Sir Alexander Rendel, but we believe we are right in 
saying that the data on which he worked were supplied 
by Mr. Robertson, and it was on the latter that the 
whole onus of the erection of the bridge fell. The 
bridge consisted of two single cantilevers, each having 
a projection of 310ft., while supported between them 
was a central girder 200ft. in length. The history of 
the erection, which occupied approximately two years, 
was described by Mr. Robertson in a paper read 
before the Institution of Civil Engineers on December 
2nd, 1890, and it forms most interesting reading. 
The difficulties of erection were very considerable. 
One of the struts, known as No. III., was 230ft. long 
and weighed 240 tons. It had to be erected at an 
angle of something more than 45 deg., and its top- 
most point was some 170ft. above its base. Mr. 
Robertson’s method of erecting this member was 
described at the time as being “ a skilful and ingeni- 
ous manner of accomplishing a difficult task.’’ And 
it was said of the whole undertaking that it was diffi- 
cult to suggest any improvement on the mode of 
erection adopted. It was as perfect and as good as 
skill could contrive. Its simplicity and the small 
amount of special plant required were pointed to as 
being some of its best features. These tributes to 
Mr. Robertson’s skill, which were paid by engineers 
of high standing, serve to show in what esteem his 
abilities were held and how richly deserved was the 
Order of Companion of the Indian Empire whieh was 
conferred upon him for the Sukkur Bridge and for 
other work. 

In the midst of a particularly busy life, after enter- 
ing into partnership with Sir Alexander Rendel, Mr. 
Robertson yet found time to do much good work 
outside his immediate professional duties. We need 
only refer to the large part which he took in the labours 

















700 lb. on the first explosion stroke with some excess 
of fuel present in the cylinder; the dot-and-dash 
diagram shows the commencement of more nearly 
ordinary firing conditions, though there is still some 
excess of fuel coming through, which runs the pressure 
up higher than the normal. From these diagrams 
it can easily be understood why such a great excess 
of strength is required in cylinders, covers, and 


To conclude, we may say that so satisfied are the 


spoor engines that they have ordered four more twin- 
serew ships, which are to have engines of the same 
design, while three ships with twin or single screws 
are in hand for other owners. 








LicHTING DyNAMO AND MaGNeto.—With reference to a 
drawing given on page 511 of our last issue, Fig. 14, we are asked 
to say that, as the description “‘Simms-Bosch”’ is the sole 
property of the Bosch Magneto Company, Limited, which does 
not make the dynamo in question, the illustration was wrongly 
described. The apparatus as mentioned in the text is made 


of the Engineering Standards Committee. He was 
chairman of the Locomotive Conference convened by 
the Indian Government for the standardisation of 
locomotives on the Indian Railways. He was chair- 
man. of the Iron Sub-committee, of the Engineering 
Standards Committee, and vice-chairman of the 
Sectional Committee on Locomotives and _ Rolling 
Stock, frequently taking the chair in the absence of 
Sir Douglas Fox. 

Mr. Robertson had a somewhat unusual hobby, 
that of organ building, and was a no mean authority 
on the subject, having written a book on it entitled 
‘A Practical Treatise on Organ Building.’’ He was 
also deeply interested in many of the arts and sciences. 
He was of an extremely retiring disposition and was 
notoriously reticent regarding his own exploits, but 
by those who knew him best he was regarded as being 
an engineer of much more than ordinary ability. 

Mr. Robertson was made an Associate Member of 
the Institution of Civil Engineers in 1874 and was 
transferred to the class of Members in 1890. He had 
recently been elected a Member of Council. 











by the Simms Magneto Company, Limited. 
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MOTOR CAR SHOW AT OLYMPIA. 
No. III.* 

In our first article on the motor car show we 
alluded briefly to some of the principal features in 
design of next year’s vehicles. There are one or 
two other points which a survey of the stands at 
Olympia has impressed upon us. Perhaps the most 
noteworthy is the general attempt, more or less 
cuecesstul, to blend the carriage work with the 
chassis, and the tendency to give a more theoretically 
eorrect contour from the nose of the bonnet to the 
extreme rear of the body. With improved engines, 


the 


petrol engines. One of the troubles likely to be met 
with in this system is the flapping up and down of 


to affect materially the life of the chain, and adjust- 
ment must be provided. This is done in various 
ways, one of which we described last week. Another 
| method is to provide the movement outwards of the 


excentric bush. In cases where the distance between 


the centres does not permit of this, for instance, 
when the cam shaft only is chain-driven, a system 
has been devised by Mr. D. H. Simpson and Hans | 
Renold, Limited, called the ‘* fetch-and-carry ’’ drive. | 





reliable ignition systems, and carburetters which 
require little or no attention, the necessity of retaining 





The flapping is in this case prevented by means of 
| an additional chain and sprockets. Both sprockets on 











the chain if it becomes at all slack. This is likely | 


|magneto shaft by means of a sliding bearing or | 


| 13 mm. out of line with the centre of the crank shaft. 
| The pump and magneto shafts are now placed parallel 

with the crank shafts. A modification of the lubricat- 

ing system of the engine has been introduced, and the 

withdrawal of the clutch is effected by the operation 
| of the side brake, so that the clutch shaft and gears 
| are at rest when the car is standing with the engine 
|running. In order, however, to enable the engine 
| to be used as a brake when the side brake is in opera- 
tion, there is a second position for the latter lever, 
which thus has a gate system of control. 

In addition to three six-cylinder 38 horse-power 
cars of beautiful design, the Lanchester Motor Com- 
| pany showed a complete power unit, comprising 
' engine, gear-box, clutch, and brake, a section of the 
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a coffin-shaped projection in front ef the dashboard 
to contain these parts seems to have almost dis- 


appeared, and it is quite possible that a more con- | 


venient place can be found for them, and so either 


shorten the wheel base or provide more carrying | 
| relative movement between the sprocket wheels, this 


accommodation. If the bonnet is, however, to be 


retained, it is the duty of designers to see that its | 
outlines should blend with the carriage body without | 
the abrupt transition which has hitherto been per- | 


mitted. 
the decided tendency to provide four-speed gear- 
boxes, in place of the old three-speed box. 


cars of moderate power. The chain drive in the 














Another feature we were glad to note is | 


Fig. 202—CHASSIS OF THE 15.9 HORSE-POWER STAR CAR 


the crank shaft are keyed to the shaft, but one of the 
wheels on the cam shaft can be turned independently 


and bolted in the desired position relative to the other, | 


which is keyed on the shaft. Then, if the main or 
driving chain becomes slack, which would allow of 


can be prevented by turning the adjustable wheel 
so that the second chain is tightened on the side on 
which the first chain is slack. In this way a tight 
chain is provided on each side of the drive, and flap- 


| ping is obviated. 


Especi- | 
ally is this course to be recommended in the case of | 
| the 


As regards road wheels, three types still practically 
monopolise the field. The wooden artillery wheel, 
wire wheel, and the hollow steel wheel. The 


| 1912. 


| 


Swain Sc 


well-known Lanchester wick carburetter, and the 
petrol feed pump. For 1913 the Lanchester car 
remains practically the same as it has been during 
There are no radical alterations, the only 
changes being in details of construction, which make 
for reliability, simplicity, and silence of running. 


| Amongst these may be mentioned the new lubrication 


pump to the countershaft, which supplies oil to the 


| gears, clutch, and brake at a higher pressure than 
| has been used hitherto, and the roller-ended valve 
| levers, which contribute to the silence of running 


of the engine. 
The “ valveless ’ 
principle to our readers. 


ear is already fairly familiar in 
A new model of this car 
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Fig. 2I-PLAN OF CHASSIS OF 15.9 HORSE-POWER STAR CAR 


gear-box, which has been so successful in commercial | last-named is gradually displacing its wooden rival, 


work, and threatened to become popular in pleasure 
cars, has not yet been developed. The gear-box 
of & motor car does not lend itself readily to chain 
driving as chains are at present constructed. The 
space is limited, and, consequently, narrower chains 
than the bearing pressures demand are required. 
According to Mr. Hans Renold, pressures of 5000 Ib. 
to 7000 lb. per square inch are met with, and these 
pressures necessitate a chain of exceptional strength 
and design. While on the subject of chain driving, 
we may again revert to the problem of this form of 
gearing for driving the cam and magneto shafts of 





* No, II. appeared November 15th. 


and has the advantage over the wire wheel that it 
takes up less space laterally. Detachable wheels or 
detachable rims are still a necessity. The Rudge- 
Whitworth detachable wire wheel, attached by a 
single hub cap, furnishes about as simple a solution 
of the problem as any, while among detachable rims 
the ‘‘ Dual” rim commends itself by its efficiency 
and ease of attachment and detachment. 

The Daimler cars shown are always an attractive 
feature. They included two new models, one with 
four-cylinder and the other with six-cylinder sleeve 
valve engines, the bore and stroke of the cylinders 
being 101.5 mm. by 140 mm. A special feature of 





the new engines is the desaxé setting of the cylinders 





was shown by the makers, David Brown and Sons 
(Huddersfield), Limited. It is fitted with a 19.9 
horse-power two-cycle engine, and the chassis con- 
forms generally to the 15 horse-power type. The 
same firm also makes the Sava car, which was exhibited 
for the first time at Olympia. This car is of Belgian 
origin, and the peculiar feature of the engine is the 
placing of the exhaust valves over the inlet valves, 
an arrangement which provides a minimum of cylinder 
wall space. The Austin Motor Company, Limited, 
exhibited cars with 10 horse-power and 18~24 horse- 
power engines, all with four cylinders. The 10 horse- 
power car is very neat, and has undergone a few 
modifications since its introduction about twelve 
months ago. A four-speed gear-box has replaced 
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the three-speed one, and it now has the Austin patent 
segmental cone clutch, with Ferodo friction surface, 
which has proved so suecessful on the higher-powered 
models. The induction pipe is water-jacketed at 
the central portion. 

The four models exhibited by A. Darracq and Co., 
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Fig. 22—ENGINE OF 15.9 


London, were fitted with the so-called 
‘**valveless ’’ engine, which was first shown last 
year. In this engine, it may be remembered, 
ordinary valves, spring tappets, tappet rods, cam 
shaft, and many other parts are completely eliminated, 
their places being taken by a single cylindrical distri- 


Limited, 
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Figs. 23 and 24—-CLUTCH MECHANISM AND GEAR BOX 


butor. This distributor, which is carried on ball 
bearings, is rotated at half engine speed by means of 
a silent chain driven off the forward end of the crank 
shaft, instead of by shaft and worm gear as in pre- 
vious models, 


so satisfactory. 
by 150 mm., cast in sets of three. 


front, is readily accessible. 
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HORSE-POWER STAR CAR 


worm or helical bevel, the latter being recommended 
In the 15-20 horse-power car there 
The final drive | 


for open cars. 
have been made a few alterations. 


—— 


The engine has six cylinders, 90 mm. | the change-speed levers are in one unit with the gear. 
A tire pump is a 
standard fitting, and the oil pump, now placed in 
The four-speed gear-box 
is compact, and the torque tube ends in a spherical 
joint abaft the gear-box. The final drive is either by 


box to preserve alignment when the body is fitted, 
They are also so arranged that the body can enclose 
them without any trouble. The new waterproof 
Bosch magneto forms part of the Bosch dual system 
fitted on all Armstrong, Whitworth cars. 

Practically no alteration has been made this year 
with regard to the main construction of the Delaunay 
Belleville chassis, with the exception that on all the 
1913 models the valves are inclined instead of }eing 
perpendicular. Messrs. Delaunay Belleville jaye 
discovered that with this modification the horse- 
power of their six-cylinder engines of 100 mm. bore 
was increased materially, and in addition to this the 
| cooling arrangements were greatly facilitated, so that 
| it is now possible to employ a smaller radiator and 
| yet obtain perfect cooling results. The Delaunay 
| Belleville carburetter is fitted to all the models, 
The construction is a combination of the jet and 
surface principle designed to supply the engine with 
gas of a constant quality, irrespective of throttle 
position or engine speed. No matter how slowly the 
engine is running or how feeble the suction a consi ant 
supply of gas is said to be maintained, owing to the 
fact that it is not necessary to raise a body of pcirol 
as is the case when a jet is used. For high envine 
speeds an extra air valve is provided, controlled hy a 
glycerine dashpot, and thereby prevented trom 
fluttering and consequent unevenness. 

Another particularly well designed car of the 
15.9 horse-power class is that shown by the Star 
Engineering Company, Limited, Wolverhampton. An 
elevation and plan of the chassis are given in Figs. 20 
and 21, while Figs. 22, 23, 24, and 25 show the construe- 
tion of the engine, clutch mechanism, gear-box, and 
back axle. The engine has four cylinders cast in 
pairs, with a bore of 80mm. and stroke of 150 mm. 
| The valves are all on one side and the cam and mag- 
neto shafts are operated by separate chains from the 
crank shaft, while the oil and water pumps are driven 





is by means of a worm, the overhead type being | by a third chain from the rear end of the cam shaft. 
adopted, and the customer has the choice of two gear | The chains are fairly heavy, and as the drives are 
ratios, one for an open touring car body and the other 


| short the makers claim that no means of adjustment 



































when a closed carriage is required. 


An oval petrol | is necessary. 
tank is now fitted as standard at the rear of the chassis, | 


Swain Se 


OF STAR CAR 


The oil is drawn from a sump in the 
crank chamber by means of a pump and forced to 


pressure feed as heretofore being obtained by means | the main bearings of the crank shaft through passages 


of an air pump fitted on the gear-box. 
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Fig. 25-BACK AXLE OF STAR CAR 


Sir W. G. Armstrong, Whitworth and Co., Limited, 
Newecastle-on-Tyne, exhibited four complete cars, of 
30-50 horse-power, 25-30 horse-power, and two of | 
17-25 horse-power respectively. In the 30-50 car 
eighteen months’ experience has not led to any radical | 


changes in the design, last year’s models having proved | been loosened, The oil pump is more accessible, and ' which contains enough lubricant for a run of 


There is a very neat arrangement for adjusting the 


| chain cam shaft drive, which can now be done with- 
The fixing is on the | gauge being fitted on the dashboard to show that the 


out removing the timing cover. 
magneto wheel, and it is so arranged that the magneto 
is self-adjusting after its holding-down bolts have 


The bonnet, 
in deference to the public demand, is somewhat longer. 


drilled in the crank cheeks and big ends. The main 
crank shaft bearings are carried from the upper part 
of the crank chamber so that the latter can be removed 
without disturbing the crank shaft. The clutch is of 
the leather-faced conical pattern enclosed in an 
oil-tight casing. There is a double universal joint 
between the crank and gear shafts and the gear-box 
| is suspended at three points from two cross members 
| of the chassis. All the gear shafts are short and rua 
|in ball bearings with the exception of the spigot of 
| the primary shaft, which runs in plain bearings. 
Four road speeds and a reverse are provided, and the 
| final drive is by means of a propeller shaft and bevel 
| gearing. Ball bearings are fitted throughout in the 
| back axle. The rear springs are of the three-quarter 
| elliptical type, and also serve the purpose of radius 
| and torque rods as in the Sunbeam car. 
The firm of Clement Talbot, Limited, Ladbroke- 
grove, London, showed cars of three powers, namely, 
| 12, 15, and 25 horse-power. The chief new features 
of the Talbot engines are the employment of helical 
gearing for the distribution system, the operation of 
the magneto and pump by means of a cross-shaft 
in front of the engine driven by skew gearing 
| from the cam shaft, and the provision of pistons with 
| three rings below the gudgeon pins. The makers 
claim for this kind of piston that the leakage of oil 
| past the rings is prevented, and thus carbonisation 
|isreduced toaminimum. Views of the Talbot chassis 
| and engine are given in Figs. 26 and 27. The lubrica- 
tion is forced by means of a gear wheel pump, an oil 


| 
| 


circulation is maintained. The oil pump is driven 


from the cam shaft, and is submerged in a sump. 
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miles. The oil is fed to the bearings at a pressure of 
10 lb. per square inch, The carburetter is of the 
Stewart-Talbot type, giving a correct mixture for 
all positions of the throttle valve, and an air tap ne 
provided on the dash for climatic variations. Petrol 
is fed by pressure to the carburetter from a tank 
fitted between the rear dumb irons, the pressure being 
maintained by an air pump driven from the cam shaft. 
On the dash a hand pump is fitted for starting, 
while a gauge shows the pressure. 





by 130 mm. stroke, and the overhead valves are | the balls are forced out one by one by a rack and pinion 


retained. The valve mechanism, however, has 
undergone some improvements, the valve motion 
being now enclosed and its lubrication has been 
perfected. The valves are operated by means of 


tappet levers, which are actuated in turn by the cam | 


shaft. The valves and seatings are very easy of 
access in this design. 
Among the miscellaneous exhibits 


the D.W.F. 


| 


| fine steel rails furnished with knife edges. The 
| graduation of the two steel rails and knife edges is 


arrangement, and upon being released they are allowed 
to travel down an inclined plane of two exceedingly 


imperceptible, but the ball, according to its size, 
travels further down the inclined plane the larger it is. 
When the two inclined steel rails diverge sufficiently 
to allow the diameter of the ball to pass the ball 


Bosch high-tension | Company, of Berlin, makers of ball bearings, showed | drops into small buckets and thus sorts itself auto- 
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dual ignition with magneto and coil and accumulator 
is fitted, both systems being controlled by the same 
lever. Four speeds and a reverse are provided, 
controlled by one lever working in a gate. All 
shafts run on ball bearings. The gears are auto- 
matically locked when in operation. An automatic 
device locks the sprag out of operation when reverse 
gear is engaged. The transmission from the gear-box 
to the road wheels is by live axle and cardan shaft. 








Figs. 26 and 27—THE TALBOT ENGINE AND CHASSIS 


a ball jumping machine. In this machine a steel ball 
of 3in. diameter is forced by pneumatic pressure up a 
5ft. tube, at the top of which there is a short 
cross-piece shaped in the form of a gallows. 


12in. diameter. From this steel plate the 
rebounds to a height of about 95 per cent. of its 
original falling distance, and thereafter continues 

















Fig. 28—FOUR-CYLINDER MAUDSLAY ENGINE 


The cardan shaft is provided at its forward end with a 
universal joint of strong construction, and carries at 
its rearmost end the driving bevel pinion. A tubular 
casing or sleeve surrounds the cardan shaft, and serves 
as a torque rod. Radius rods are also fitted. 

"he Maudslay firm exhibited the two sizes of cars 
Which it continuee to specialise in, namely, the 
17 horse-power four-cylinder and the 30 horse-power 
six-cylinder car. A view of the four-cylinder engine 
18 given in Fig. 28. It has cylinders 90 mm. bore 





to rebound a number of times to a gradually lessened 
degree. The function of this machine in the works 
is to eliminate from use any steel balls not having the 
requisite elasticity which the high standard of the 
work prescribes for its use in ball bearings. Another 
interesting appliance shown by the same firm is 
a ball sorting machine, in which the steel balls are 
collected in a receiver. Prior to being placed in the 
receiver these balls have gone through various pro- 
cesses of grinding and polishing. From the receiver 


At the | 
end of this short cross-piece a hole allows it to drop | 


from that height on to a circular steel plate of some | 
ball | 


matically from its smaller companions. So fine is 
the operation of this machine that differences of less 
than one ten-thousandth of an inch are registered 
by it, and it sorts with infallible precision balls from 
each other whose difference in size is of that minute 


amount. 








ENGINEERING PROGRESS ABROAD. 


| Turkey. 

THE amount of trade which is carried on between 
Great Britain and Turkey appears the more remarkable 
| in view of the fact that little or no effort has been made by 
| British manufacturers latterly to cultivate commercial 
| relations with Turkey. Under the régime of Abdul 
| Hamid il., partly on account of the financial catastrophe 
| of the seventies, and largely on political grounds, Great 
| Britain stood severely aloof from Turkey, her political 
| attitude during that period being described as “‘ one of 
| veiled hostility.”” The economic attitude of Great Britain 
| at that time was undoubtedly openly and undisguisably 
| hostile. The Germans, the French, the Belgians, and the 
| Russians as well as other nationalities were left almost 


| undisturbed to develop the country, and to earn such 
profits as they could out of concessions for public works, 
| transportation, and other enterprises in the Ottoman 
| Empire. It was found practically impossible to arouse 
| interest in financial and commercial circles in the United 

Kingdom, while some enterprises, which were at one time 
| held almost exclusively by us, were gradually abandoned 
to foreign rivals. From this may be concluded how 
considerable was our original interest in Turkey, both 
financial, commercial, and industrial. Even in its present 
condition the British holding, however, is of great import- 
ance. 

British interests to-day are represented principally 
in a single railway (the Ottoman Railway from Smyrna 
to Aidin), a few insurance companies or agencies, the 
Constantinople Telephone Company, several industrial 
enterprises, and, to a smaller extent, holdings in some 
financial establishments, such, for instance, as_ the 
Imperial Ottoman Bank and the National Bank of Turkey, 
while two or three prominent engineering houses, notably 
those of Sir John Jackson, Limited, and S. Pearson and 
Son, Limited, have acquired interests in certain public 
works. 

But new British undertakings are of less numerical im- 
portance than the enterprises launched latterly under Ger- 
man, French, and Belgian control. It may be pointed out, 
for example, that practically the whole of the electric light 
and power concessions in Turkey have fallen‘ or are falling, 
into the hands of German financiers, notably the Deutsche 
Bank and the Deutsche Orient Bank. The former Swiss 
holding—by the Union Ottomane de Zurich—at first passed 
under the control of the Belgians, and from theirs into 
the hands of the German banks mentioned, which, again, 
joined forces with the Budapest house of Ganz and Co., 
thus forming a powerful combination against which it has 
been almost impossible to make headway. Later on, the 
same combination was still further strengthened by being 
joined by La Société Financiére de Transports et Entre- 
prises Industrielles, of Berlin; the large French banks, 
La Société Générale and La Banque de Paris ; Le Comptoir 
National; the German banks, the Dresdner Bank and 
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the National Bank, together with La Banque Ottomane 
(Imperial Ottoman Bank) and La Banque de Salonique. 
This powerful group, having a united capital of 18,000,000f. 
(which was to have been increased to 90,000,000f.), is 
known as the ‘Consortium of Constantinople.” The 
Bosphorus Dockyard has for some time been in the hands 
of German interests, at the head of which are Messrs. 
Krupp and Co. French interests, on the other hand, are 
only of a little less importance, including, as they do, 
the control of the Ottoman Tobacco Régie, with assets 
valued at £3,150,000, together with most of the important 
coal mines of the Empire. 

It is quite clear, therefore, that the results of the Balkan 
war must have serious effects upon future trade relations 
between all these countries and Turkey, for much of it 
will pass from one to another. Turkish Customs returns 
show that within the past few years the percentage of 
the Empire’s foreign import trade has been made up as 
follows :—30 per cent. with the United Kingdom, 13 per 
cent. with Austria-Hungary, 10.7 per cent. with France, 
7.9 per cent. with Russia, 7.8 per cent. with Italy, and 
6.2 per cent. with Germany. With Bulgaria the import 
trade amounted to a value ot 4.3 per cent.; with Servia, 
1.6 per cent.; with Greece, 1.3 per cent.; while with Monte- 
negro the only trade carried on hitherto has been between 
£20,000 and £30,000 in exports and £7000 to £8000 in im- 
ports. With regard to other export trade, the percentages 
have been :—With the United Kingdom, 27.9 per cent.; 
Austria-Hungary, 13.4 per cent.; France, 19.7 per cent.; 
Egypt, 9 per cent.; Germany, 6.2 per cent.; and Italy, 
v.09 per cent. 


Argentina. 


The difficulties occasionally attending the prose- 
cution of large engineering undertakings in Latin-American 
countries is again exemplified in the matter of the Sam- 
borombon harbour and railway systems in Argentina. 
Not only have several years’ hard and conscientous work 
to be remembered, but the investment of some £7,000,000 
of French and English money are at stake. The history 
of the enterprise goes back some years, for it was in 1905 
that the original concession was granted to a certain 
Arturo Catano, an Argentine citizen, who sold it to an 
English concern named the Port Argentine Harbour and 
Railways Company. Nothing was done, however, until 
1910, when the concession was either cancelled in favour of 
another more full and more extensive in scope, or it was 
merged in a fresh contract made between the Federal 
Government of Argentina and the Port Argentine Great 
Central Railways Company, Limited. That the undertak- 
ing was conceived upon a scale of some importance may be 
inferred from the fact that the total share capital was put 
at £4,000,000, and the debenture issue at £3,300,000, or 
a total capitalisation of £7,300,000. 

The construction scheme was a very considerable one 
also. It called for a harbour at Samborombon sufficiently 
eapacious to accommodate sea-going vessels of an aggre- 
gate of not less than 60,000 tons, while supplementary 
works were to be completed by which import and export 
operations could be carried out upon an extensive scale. 
Ships drawing 30ft. at low water were to be provided for. 
The port works also include a series of parallel docks on 
the same level as the entrance channel, and situated on 
either side of it, with embankments built along the channel 
to enable ships to pass freely, and facilitate loading and 
unloading. The length of these docks is to be 3215ft., 
the breadth 1050ft., and they were to be situated 1640ft. 
apart. The entrance channel, already partly completed, 
runs east by west, almost parallel with the coast line. 
The depth is 328ft. in the middle and 30ft. along the 
walls. The number of storage sheds arranged for is 13, 
the capacity of which is put at 100,000 tons, representing 
an annual movement of 800,000 tons. 

A considerable amount of railway construction is pro- 
vided for. Besides three different tracks in front of the 
sheds, a number of short lines leading from the port to 
the wharves of the different steamship companies, and 
a main line system with a gauge of 5ft. 6in., conducting 
to the town of Guerroro on the system of the Buenos Aires 
Great Southern Railway are included. The length of this 
track is to be 36 miles, with two terminal stations and 
an intermediary station, sidings, telegraph lines, signals, 
&c. &c. Yet another important branch of the work to 
be undertaken is the construction of an entire town, 
the site selected being one of the most favourable that can 
be found upon the long coast line of Argentina. 

It would now seem, however, that the Argentine Govern- 
ment has raised the pretext that the company has failed 
to comply with the term of the contract. Not only has 
it threatened to forfeit the concession, but it has actually 
annexed, for the time being at least, the whole of the 
deposit of 50,000 dols., which was lodged as security, 
but which was to have been returned to the company 
so soon as 150,000 dols. had been expended upon the works. 
Much more than this sum has been expended, as a matter 
of fact, for among the almost completed portion has been 
the construction of the approach channel (undertaken by 
the Tilbury Contracting and Dredging Company), about 
16 kiloms. (9$ miles) in length, with a width of 330ft and 
a depth of 30ft. giving access to the outside port and dock. 
Also the whole of the dredging work attaching to it has 
been practically finished. It was stipulated that not less 
than 5,572,000 dols. was to be expended upon constructing 
this channel. 

The eminent firm of London engineers, Sir Douglas Fox 
and Partners, and Mr. Frank Stileman, are the consulting 
engineers to this scheme, and they have granted a number 
of certificates for the works which have thus been com- 
pleted. It may sincerely be hoped that this great enter- 
prise is not destined to pass out of British hands, and while 
no doubt the Company is to be blamed for certain delays 
which have occurred, it would be very arbitrary upon 
the part of the Argentine Government to deprive it 
of its concession and its cash deposit simultaneously 
We understand that there is a good chance of an amicable 
understanding between the Government and the Company 
being arrived at, and possibly before these lines appear 
in print a new contract will have been signed. 

One of the best-regulated tramway services to be found 
in South America outside the capital city of Argentina 
is the system lately introduced in Cordoba, which, although 
a local enterprise, represents a certain amount of British 


capital. Under the latest management, important im- 
provements have been introduced, while several additional 
routes have been opened up. Whereas up till recently 
the track passed around and,outside the city, the new, 
routes for the most part pass right through the principal 
thoroughfares, rendered possible owing to the unusual width 
of the streets. As is well known in most of the South 
American cities the streets, as a rule, are extremely narrow, 
while the buildings are exceptionally lofty, the idea of the 
original Spanish designers being to obtain as much shade 
from the sun as possible. The Cordoba tramways, which 
are owned by the Electrical Tramways Company of that 
city, have latterly received a large amount of new rolling 
stock, including cars manufactured by the Electrical 
Car Company, Limited, of Preston, Lancashire, to the 
order of Dick, Kerr and Co., Limited. 

A new Argentine tramway company has also been 
registered recently, bearing the title of the Argentine 
Tramways and Power Company, Limited, but there is 
nothing to indicate in what part of the Argentine Republic 
the company proposes to conduct operations. Sufficient 
however, is known to be able to say that it has at the pre- 
sent time no concession whatever to operate, but proposes 
to acquire one or more, for the purpose of working which 
it has arranged for a capital of £500,000, a sum which, in 
an undertaking of any importance, would, it is to be feared, 
not go very far. 


Chili. 

The Chilian Government, having resolved to 
erect a complete installation of wireless telegraphy upon 
the West Coast, recently despatched to Europe Mr. Charles 
Rickard, chief of radiography on the West Coast of South 
America, and after four months’ stay in Europe he has 
just returned to Valparaiso. During his stay here he 
purchased a considerable quantity of material and equip- 
ment for thé new stations on the Chilian Coast, which 
will rank fourth and fifth amongst the most powerful 
wireless stations of the world. These stations, the Punta 
Arénas and Port Montt, will each be of 200 horse-power, 
and capable of transmitting and receiving messages from 
a direct minimum distance of 700 miles, either in daylight 
or at night time. Other stations to be erected on the 
Chilian coast are those at Arica, Antofagasta, and Talca- 
huano, all of which will be of about 10 horse-power each. 
The apparatus to be used in the new wireless station 
will be of the most approved type, such as Wheatstone 
transmitters and receivers, adapted for express messages. 


Mexico. 

Notwithstanding the continued political disturb- 
ances in Mexico, the economic conditions of the country 
remain remarkably buoyant, a fact which is proved by 
the excellent traffic receipts which most of the railways 
exhibit from month to month, not the least prominent 
being the two English-owned systems, the Mexican and 
the Mexican Southern. Moreover, a widely-conceived plan 
has been presented, and is already being worked upon, 
for further railway construction in various portions of this 
Republic. In the State of Coahuila, one of the most pros- 
perous of the departments, and in which a not inconsider- 
able amount of British capital has already been invested, 
a new line, to be completed within five years, is being shortly 
undertaken between Cuatro Cienegas and Sierra Mojada. 
The distance is one of 176 kiloms., and  construc- 
tion offers few if any engineering difficulties. In the 
States of Queretaro and Guanajuato a line of some 
44 kiloms. will shortly be commenced, but owing to 
many physical difficulties, both States being extremely 
mountainous, it is not anticipated that the line can be 
completed before early in 1916. In the less well-known 
State of Tobasco, one of the hottest and most unhealthy 
in Mexico, a railway is to be constructed from some point 
—as yet undecided—on the left bank of the river Grijalba, 
opposite Frontera Post, to another point—also not as yet de- 
cided—nearthe mouth of the river Umacoite,in Mexcalapa. 
Several towns will be served, but these are mostly occupied 
by Indians. Finally, in the State of Chihuahua, where 
so much of the recent revolutionary fighting has taken 
place, a new line of railway is decided upon—the conces- 
sion has been granted—between Monclova, which is an 
important town in the neighbouring State of Coahuila, 
and Chihuahua, the capital of the State of the same name. 
The country is almost entirely flat, and there should be 
no difficulty encountered, beyond the troublesome revo- 
lutiorists and the consequent lack of permanent labour, 
in completing the undertaking. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


WHEN a clever inventor and brilliant experimentalist 
sets out to deliver an address it generally happens that he 
has something to say which is well worth listening to, but 
it does not always follow that he succeeds if appealing to 








every section of the profession to which he belongs. There 
is a very natural tendency on the part of engineers and 
other professional men alike to dwell unduly on their own 
pet subjects rather than to generalise and endeavour to 
entertain. It is possible therefore that many who went 
to hear Mr. William Duddell deliver his presidential 
address before the Institution of Electrical Engineers last 
Thursday did so with the expectation of listening to a 
great deal about oscillographs, experiments on electric 
ares, high-frequency alternators, and other things with 
which the new president has associated himself. But 
Mr. Duddell takes a keen interest in electrical engineering 
as a whole, and maintains that “‘an engineer should not 
live in a water-tight compartment bounded by the limits 
of his own special subject.” Mr. Duddell directed this 
advice also to the Institution of Electrical Engineers itself, 
which he warned against becoming too narrow in its ideas 
and limiting itself too much to one branch of the electrical 
industry. In fact, he went so far as to say that the papers 
and discussions should embrace all matters dealing with 
electricity. 

If this new policy comes into force we may expect 
papers on electric cooking stoves, kettles, wiring 
work fittings, spark coils, electro-medical apparatus, 
and so forth. We are not exaggerating Mr. Duddell’s 
proposals, but merely giving some of the things he seriously 


suggests should be dealt with. Possibly many will shake 
their heads and predict disaster, but, after all, it is well to 
consider whether such papers are less important or logy 
desirable than many others now produced. In any cagg 
the new work would not interfere with the reading of papers 
dealing with generation and distribution and other things 
coming into the category of heavy engineering.  [{ by 
reading papers on such things as electric heating and cook. 
ing apparatus engineers can discover a means of pitting 
people to use them—a thing they rarely dream of doing 
themselves—it will certainly benefit the electrical industry 
as a whole. For the more electricity is used the more 
plant is needed to produce it. It was during Dr. Ferranti’s 
term of presidency that the ball was set rolling and hig 
successor, Mr. Duddell, is really only extending his views, 

But we have by no means given an adequate idea of the 
wide field which the new president’s address covered, 
Besides considering domestic uses of electricity, ho cat 
among other things with telegraphy and _ teleptony, 
electro-chemistry and electro-metallurgy, electro-medical 
apparatus, chemistry and electricity, and electricity and 
radiation. He emphasised the fact that all these su) jects 
should receive attention by members who are capa}ic of 
producing papers, and displayed a great desire to sev the 
usefulness of the Institution’s work intensified. “1 

A discourse of this description would have been far from 
complete had the new president omitted to refer to many 
notable things which he has introduced, but if anyone went 
to the meeting with the idea of learning anything of what 
has been done by Mr. Duddell, then we are afraid that they 
came away disappointed. One of the most interesiing 
and important points touched upon was the use of hich- 
frequency alternators for wireless telegraphy, this beiny a 
field in which Mr. Duddell is at present diligently working, 
although he did not say so. By-using such machines the 
wireless station becomes very much like a small power- 
house, and all sparks and arcs are eliminated. Thero is 
only one other item which we can consider on this occasion, 
and that had reference to what was said about the inetii- 
ciency of the present methods of generating electrical 
energy. A few weeks ago we called attention to the great 
discrepancy that exists between the heat units in the coal 
burnt under central station boilers and those of the energy 
delivered to the main switchboard. But if we compare the 
energy in the coal with the radiant energy of the light, as 
Mr. Duddell did, we are faced with the deplorable fact 
that the overall efticiency is well under 1 per cent. We 
agree that ‘there is plenty of room for improvement.’ 
Yet even under these adverse conditions electric lighting 
continues to maintain its position, and not infrequently 
actually proves more economical than other systems of 
illumination. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves reeponsible for the opinions of our 
Correspondents.) 





AEROPLANE ENGINES. 

Srr,—In your article on aeroplane engines last week you say 
“The inconveniences of engines of the Gnome type is that the 
cylinders rotate by the pressure of the pistons on the cylinder 
walls. This fundamental defect will tell against the engine with 
rotating cylinders as soon as it can be replaced with some more 
rational type of motor.” This is certainly an extraordinary 
statement to make, and somewhat disrespectful to the third law 


fixed cylinder engine succeeds in rotating the crank without 
any reacting force on the cylinder walls, whereas the two types 
of engine are on the same footing in that respect, except that the 
rotating cylinder engine is free from some of the disadvantages 
of the other in regard to the reciprocation of the pistons. 

In reference to the case given, in which an engine gave more 
power with the cylinders fixed and the crank revolving than 
vice versd, this was probably caused by the form of piston, &c., 
as a piston suitable for the former might be quite unsuitable 
for the engine with the cylinders revolving. 

Bradford, November 19th. ARTHUR F. Scorr. 


[Our words must be read with the context, which shows that 
our object was to compare the Gnome, which has pressure on 
the cylinder walls, with the Burlat engine, which, it is claimed, 
has not. Me. Scott, however, raises quite an interesting question 
for discussion.—Ep. Tue E.] 


LOW ENGINE. 


Sir,—The statements with regard to the Low engine in your 
issue of the 15th inst. are most interesting, but 1 venture to 
suggest that the consumption of this engine must be considerably 
in excess of the amount claimed, viz., 0.5 lb. of bituminous coal 
per brake horse-power per hour. An allowance of 85 per cent. 
for mechanical efficiency and 14,000 B.T.U.’s per pound of coal 
would probably err on the safe side, and, on such a supposition, 
I find the thermal efficiency of the combined plant to be 42.8 per 
cent. ‘This efficiency is the ratio of heat supplied in the coal to 
work done in the cylinder ; for any other source of energy supply, 
such as the steam, cannot be taken into consideration without a 
knowledge of its quality and quantity. ; 

Apart from any modification due to some further source of 
energy, it would appear that quite 50 per cent. efficiency has been 
attained in the engine cylinder with a “‘ producer ” efficiency of 
85 per cent. This would be a truly remarkable result, seeing 
that the goodly proportion of heat in the tar is admittedly 
lost in the smoky exhaust. A. ©. E. 

November 18th. 


NEWCOMEN VALVE GEAR. 


Sir,—The story of the “idle apprentice,” who devised the 
self-acting gear in order to have more time for play, is quoted 
by Adam Smith as a striking illustration of the advantages 
to be gained by division of labour. ‘‘ Wealth of Nations, 
Book 1, Chapter 1 :—‘‘ In the first steam engines a boy was 
constantly employed to open and shut alternately the com- 
munication between the boiler and the cylinder, according as 
the piston either ascended or descended. One of those boys, 
who loved to play with his companions, observed that by tying 
a string from the handle of the valve which opened this com- 
munication to another part of the machine the valve would 
open and shut without his assistance.’ Was this explicit 
statement ever disputed by A. Smith’s contemporaries ? | It 
it was, then no doubt some account was given at the same time 
of the actual inventor. 


November 16th, A. WILLIAMS PRICE. 











of motion, as it gives the idea that the piston of an ordinary 
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RAILWAY MATTERS. 


A pYNAMOMETER car is being constructed in the United 
States for the Japanese Government. It is 48ft. long 
sft. 6in. in width, and is of the hydraulic dynamometer 
It is capable of measuring traction up to 80,000 Ib., 
also recording speed, time, distance, vibration, and buffer 
thrust. Its maximum speed is 85 miles per hour. There 
is an axle generator and storage battery to supply current 
for operating the recording apparatus and for lighting. 
There are vacuum brakes, and the journals, wheels, and 
equipment generally correspond to that of the Japanese 
rolling stock. It is significant that the car, though built 
for Bit. 6in. gauge, is specified to be so constructed that it 
can be altered to suit the 4ft. 8}in. gauge if necessary. 


AccorpinG to Electrical Engineering, tests were made 
last month on the electrically worked Paris—Invalides - 
Versailles section of the Western (State) Railway of 
France with a new pattern of all-metal multiple unit 
car, which is to replace the electric locomotives now used. 
(he car is carried on two double-axle bogies, and resembles 
those of the new Nord-Sud railway, being considerably 
larger than the older Metropolitan cars. It is driven by 
iNeO 250 horse-power motors, and can attain a maximum 
speed of fifty miles per hour, and climb the steep gradient 
near Versailles at about thirty-five miles per hour. 
Multiple unit master controllers are placed at each end. 
The seating capacity is sixty-four, and the capacity, in- 
cluding strapontins (strap-hangers), about one hundred. 
Kighteen of these cars will be running by November, and 
a further hundred are on order. 


Iv is reported that the Swedish State Railway authorities 
have decided to adopt flashlights on their signalling system. 
A trial installation was put into service on Liljeholmen 
Station, on the southern main line of the Swedish State 
Railway, at the end of last year, and was fitted on two 
distant signals, two home signals, and both starting 
signals for main line trains. The home signals have 
several arms to indicate the different train routes, as in 
the German signalling system. Flashlights were fitted 
to the top lamps governing the main line, but the lower 
lamps were lighted with steady lights. It is stated that 
the installation, which has been subjected to very varying 
and unsatisfactory conditions of weather, has worked 
satisfactorily. In consequence, the Swedish State Rail- 
way authorities have now decided to adopt flashlight 
for two new types of signals, and the whole line between 
Stockholm Central Station and Saltskog will very shortly 
be equipped with them. 

An American contemporary gives an account of the 
electrical equipment of the International Bridge over the 
ship canal at Black Rock, New York. This is one of the 
longest and heaviest single-span bridges in the United 
States, being 431 ft. 5in. long, 29ft. wide, with a clearance 
of 22ft. 6in above the water-line. It provides for the 
operation of trains over a double track, and for electric 
cars and pedestrian traffic. It is used by five trunk lines 
and is able to handle an average of 300 trains per day. 
This bridge is operated electrically and can be swung in 
70 seconds, The two turning motors are of the traction 
type. Each is rated at 53 horse-power and is guaranteed 
to develop 100 per cent. overload for a short time. In 
addition, there are two end-lift motors of 15 horse-power 
each, and two smaller motors of 5 horse-power each to 
operate the rail wedges. A small air compressor supplies 
power for operating the end lock and band brakes. All 
the plant is controlled from the operator's house above 
the deck of the bridge. By use of contactors, which are 
controlled by sliding contacts connected to the end 
mechanism, to rail wedges and to the drum of the bridge, 
it is impossible for the operator to go wrong in opening 
the bridge. 


by 
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DespiTE the orders for a million pounds worth of 
rolling stock which were given in 1900 for the Cape Rail- 
ways, complaints of insufficient stocks for the more 
extensive South African Railways have naturally been rife. 
According to the Railway Times, two million pounds worth 
of engines, carriages, and wagons have been ordered 
this year, and a considerable portion is expected to be in 
service by Christmas. The new stock will include first 
and second-class composite coaches for coloured passengers. 
Arrangements are thus made for the separate conveyance 
of coloured passengers, whether they wish to travel first 
or second class, instead of allowing them to travel in 
coaches occupied by Europeans. Most of the trucks, 
carriages, and engines are being made in England, as 
delivery can be had in eighteer weeks, whereas it would 
take eighteen months in South Africa. The assembling 
of the vehicles, however, is being done at the port depots, 
and a considerable amount of building is also in progress 
in the workshops at Pretoria, Salt River, Durban, Bloem- 
fontein, Uitenhage, and East London. The putting 
together of the vehicles is done at the coast depots, in 
order to save the cost of the haulage of the material, 
while Maritzburg has been set aside as a renovating station 
for the Natal Province. 


ACCORDING to a contemporary, war has been declared 
hy the Chicago and Alton Railway on the common .indus- 
trial enemy, waste of fuel. Every possible effort is to be 
made to secure, not only a saving in this direction, but a 
much greater economy. The loading of engine tenders 
so that coal will not be wasted by being scattered along 
the track, prompt housing of locomotives at the end of 
the run, conservative firing, and working with the shortest 
cut-off possible, are some of the devices which are to be 
relied on to give effect to the fuel economy campaign 
which has been already started, Other measures will be 
the economical use of the injector, avoidance of blowing- 
off at the safety valves, and the closer study of the 
fundamental principles of combustion. A bulletin is to 
be posted in every running shed, pointing out to those 
employed the absolute necessity of observing the rules 
which apply to this branch of locomotive management, and 
high official is to devote 75 per cent. of his time travelling 
about the line in a car specially fitted up for his use, giving 
lectures and practical talks t6 the men at the points 
where locomotives are stabled. There will be two prac- 
tical assistants-who have .previously filled the position of 
firemen, and these men will ride on the engines in order 
to give practical demonstrations of the methods to be 
ollowed, 
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NOTES AND MEMORANDA. 


In works where the dyeing and finishing of textile mate 
rials is carried on, and where comparatively large quantities 
of low-pressure steam are required for boiling and drying, 
turbine driving offers special advantages. In generating 
steam in dye works, a common practice is to put down 
batteries of high and low-pressure boilers, the former 
supplying steam for power and the latter for manufactur- 
ing purposes. In some works high-pressure boilers only 
have been put into use, and the steam reduced to the neces- 
sary low pressure by means of reducing valves. If in this 
arrangement the reducing valve is replaced by a back- 
pressure turbine, in which the steam required for boiling 
and drying is allowed to expand to the desired low pressure, 
great economy can be effected, and, in addition to the 
plant being highly efficient, power for driving the works 
is available at a low cost. 

Ir is reported in the German papers that a chemist, Dr. 
Bergias, of Hanover, has succeeded in producing peat by 
means of laboratory experiments. Dr. Burgius has an 
apparatus specially constructed for the purpose, which is 
able to resist great pressure even at a high temperature. 
In this apparatus cellulose mixed with water is heated to 
about 240 deg. Cent., the pressure exceeding 6000 lb. 
per square inch. After having been subjected to this 
treatment, the pulp is transformed into a product, the 
chemical constituents of which are identical with those of 
peat. The process is completed in twenty-four hours 
at a temperature of 350 deg. On this basis he says he 
can calculate how long was required for the formation of 
peat from pre-historic plants at a temperature as low as 
that of the earth, and the figure he has arrived at is seven 
million years. This figure is in accordance with the calcu- 
lations of geologists, who have arrived at about the same 
results. 

MouLpeErs’ sand, after being used for some time, under- 
goes a deterioration in its binding properties, and various 
suggestions have been made for renewing its qualities. 
Sulphate of alumina has been tried for the purpose, and 
a particular way in which the desired result can be attained 
is described in German Patent 246,622. Sulphate of 
alumina is dissolved in twelve times its weight of water. 
One ton of used sand requires 70 kilos. of this solution 
if the sand is to be used for moulds : if, however, for cores 
or tor moulds that require baking, rather more of the 
solution is employed. A greater coherence of the sand 
may be attained by adding an equal weight of gelatinous 
silica in a neutral state to the aluminium sulphate solu- 
tion. This mixture is also used in the proportion of 
70 kilos. to 1 ton of sand. For cores and dried moulds 
the solution of aluminium sulphate is sufficient, but to 
refresh used green moulder’s sand the solution with the 
admixture of silica is reeommended. 

Ir has recently been pointed out that the use of oil for 
lighting and heating purposes is of very ancient origin, and 
it is only necessary to recall the parable of the ten virgins 
to notice that oil was widely known in the early days of the 
Christian era, although it is probable that at that time the 
oil was of. vegetable origin, and obtained from rapeseed, 
nuts, and olives; but if petroleum oil was not used the 
‘“‘ City of Eternal Fire’ (Baku) and its fire temple were 
well known to travellers of the olden time, and many other 
sources were known in the Ionian Islands, Burmah, and 
the Eastern Archipelago. Within the last century, and 
particularly during the latter half of it, oil has been dis- 
covered in almost all parts of the world, principally in 
sub-tropical regions, and there appears to be a chain of 
petroleum-bearing earth which follows more or less closely 
the chain of the voleanic regions. The origin of petroleum 
is obscure, but generally it may be stated that organic 
remains of plants or animals, when subjected to decomposi- 
tion followed by distillation at a low temperature, produce 
a petroliferous, tarry substance which closely resembles 
natural petroleum. : 

Two Board of Trade reports on boiler failures (Nos. 2161 
and 2179) illustrate the unsuitableness of cast iron as a 
material for high-pressure steam pipes. In the former 
case, which reters to the failure of a steam pipe at a quarry 
near Leicester, the pipe which was 8in. bore and worked 
at 80 lb. pressure failed owing to the defective character 
of the casting. The core was not placed centrally when the 
pipe was cast, so that it was of uneven thickness, added to 
which the metal was spongy. These primary defects, 
coupled with inevitable stresses from expansion and con- 
traction of the pipe, led eventually to its failure, with the 
result that one man was scalded to death and another 
seriously injured. In the.second case the pipe was defec- 
tive owing to the metal not being properly united at one 
part through being run with the mould in a chilled con- 
dition. The pipe was tested by hydraulic pressure to 
200 lb. on the inch before being put to work, but this, 
it was stated, did not reveal the weakness, which, however 
rapidly developed at a working steam pressure of 120 lb., 
and led to a piece being blown out after ten days’ use, 
though, fortunately, no person was injured. 

A PAPER by Messrs. William Campbell and John Glass- 
ford, of Columbia University, New York, dealing with the 
constitution of cast iron and the effects of superheated 
steam is printed in the ‘‘ Proceedings ”’ of the International 
Association for Testing Materials. Failures of cast iron 
when used for fittings exposed to the action of superheated 
steam appear to have been more common in America 
than in Europe, and the matter has received a considerable 
amount of attention on the other side of the Atlantic. 
Despite the researches which have been carried out, there 
is still considerable diversity of opimion as to the causes 
of such failure, some being inclined to regard them as 
mechanical, others as chemical. The authors mentioned 
have subjected many specimens of iron to the action of 
superheated steam, and from the results observed conclude 
that white cast iron, steel, and malleable cast iron all 
show the same type of oxidation on treatment with super- 
heated steam. A regular skin of oxide is formed, which 
also fills up any cracks that may be present, but grey cast 
irons containing up to 0.95 per cent. of silicon, whilst 
showing a similar surface oxidation, also exhibit a slight 
penetration of oxide following the coarsest of the graphite 
flakes. Increase in silicon appears to coincide with increase 
in corrosion, and the constitution of a specimen containing 
5.5 per cent. of silicon was completely altered when 
treated with superheated steam. 








MISCELLANEA. 


FarMERs in the Temiskaming district, Northern Ontario, 
have just purchased three tons of wire to string between 
the farms, so that they can always be in telephonic com- 
munication with one another. They will cut the poles 
out of their own bush, dig their own post holes, string their 
own wire, and be their own electricians ; and, lastly, own 
their own service. This is but following the example of 
other farming communities in Ontario, who have a strong 
desire to get some of the advantages of civilisation without 
paying city prices for them. 

SomE coke ovens similar to those employed at Gary, 
Ind., have been erected at Miike by the Mitsui Busan 
Kaisha to deal with coal dust, which has hitherto been 
wasted. The capacity of the plant, says the Times Engi- 
neering Supplement, is 300 tons of dust at one charge, and 
the time of coking is 26 to 28 hours. One ton of the dust 
is stated to produce 10,000 cubic feet of gas, 65 to 70 per 
cent. of coke, 6 per cent. of coal tar, and 1 to 1.3 per cent. 
of sulphate of ammonia. Part of the gas produced is to 
be used in large German gas engines for the generation of 
electricity. Current will also be supplied from this source 
for the lighting of the towns of Omuta and Miike. 


Ar the Midland Institute, Birmingham, last Monday 
night, under the auspices of the Scientific Society, Mr. C. 
H. H. Franklin delivered a lecture on ‘“‘ Cutting Action,” 
and described the uses to which various kinds of tools 
are put. In recent years, he said, the quality of the steels 
used for cutting had been greatly improved by the addition 
of such materials as chromium, molybdenum, and tungsten. 
With these materials could be obtained steels suitable for 
roughing and working materials, and they would not 
blunt so easily as the old carbon steels. There were other 
materials that could be used for cutting, notably suphire, 
which was used for delicate work such as watch-making. 


THE Italian cruiser Libia, late Abdul Hamid, launched 
from Ansaldo’s yard at Sestri Ponente on the lth inst., 
may be said to be “a lady with a past.” Ordered when 
the late Sultan’s orb was setting, the coyness of the young 
Turks to meet their financial engagements chilled the 
ardour of the contracting firm. Work on the ship was 
accordingly abandoned, and resumed only on her passing 
under the protection of the Italian Government, to whom 
she fell a lawful prey on the outbreak of the war. Some 
or her principal characteristics are :—Length overall. 
111.86 m.; length between perpendiculars, 103.63 m.; 
maximum breadth, 14.47 m.; displacement, 3800 tons ; 
horse-power, 12,500; speed, 22 knots; armament, two 
guns of 152 mm., six guns of 120 mm., eight guns of 
47 mm., six guns of 37 mm., and two torpedo tubes. 


THE Association of Birmingham Students of the Insti- 
tution of Civil Engineers held its first meeting of the 
session at the University on Thursday, November Ith. 
The retiring presidert, Mr. H. E. Stilgoe, introduced the 
new president, Mr. F. W. Macaulay (resident engineer 
at the Birmingham Waterworks, Elan Valley), who after- 
wards delivered an interesting address on ‘‘ Engineering 
Problems and Difficulties in connection with Waterworks.” 
During the meeting it was announced that Mr. E. P. Currall 
a member of the Association, had won the ‘‘ James Forrest”” 
medal offered by the Council of the Institution for the 
best students’ paper, and also the Association’s medal 
for the best paper read before it. This is the second year 
in succession that the ‘‘ James Forrest ’’ medal has been 
awarded for a paper read before the Birmingham Asso- 
ciation. 

A LETTER published in the New York Engineering News 
from Mr. E. Gybbon Spilsbury gives the origin of the 
myth regarding the “steel-eating worm.’ About 1866, 
he says, workpeople of various iron, steel, and chemical 
works of the district surrounding. Haspe, in Germany, 
used to meet at an hotel in order to discuss subjects of 
general interest, with the result that a society known as 
the “ Ulk,” which in English signifies ‘* fun,’” was formed. 
The steel-eating worm was created at one of the meetings, 
and an editor from one of the neighbourning towns was 
made the subject of the joke. The “ insect’ was manu- 
factured from a piece of gutta-percha tube, and was 
exhibited in a bottle half full of scale. The worm was 
filled with dilute hydrochloric acid, and when properly 
disturbed with a glass rod it would emit a drop of the acid, 
which, on attacking the scale, served to prove that the 
corrosion was due to a secretion of the worm, and that the 
oxides formed its food. The editor accepted the exhibit 
in good faith, and published an account of the alleged 
discovery, with the consequence that it reappeared in 
many other journals, and has since been reproduced else- 
where at varying intervals. 

On Monday, November 4th, Mr. W. P. Durtnall read a 
paper before the Society of Engineers on “ The Generation 
and Electrical Transmission of Power for Marine Trans- 
portation.”” He said that the use of electricity for the 
propulsion of large ships was a matter which had to await 
the advance of engineering science and the production of 
suitable prime movers. A few years ago the proposals 
could not have attained a commercial success, but to-day, 
with the steam turbine, the internal combustion engine, 
and in the very early future the gas turbine, the means 
were at hand for driving the generators to produce current 
for the use of the shaft driving motors. Ship propulsion 
by electricity had, until quite recently, been looked upon 
by many engineers who had not had cause nor inclina- 
tion to investigate the problem, as impossible. Generally 
speaking, marine engineers and naval architects had not 
kept pace with the great advance of recent years in heavy 
electrical power engineering, and consequently they could 
not appreciate any persistent attempt to solve the prob- 
lem. On the other hand, electrical engineers were largely 
unacquainted with the intricacies of naval architecture 
and marine engineering, such as the question of screw 
propeller losses. when run at high speed. Until quite 
recently it had been maintained that a high-speed pro- 
peller was as efficient in producing thrust as a low-speed 
one, and so the propulsion of ships by electricity made no 
advance, many electrical engineers openly condemning 
the scheme as uncommercial. Mr. Durtnall went on to 
refer to the ships that are now being equipped with elec- 
trical transmission systems, and directed attention to the 
decrease in fuel consumption and other advantages which 
such schemes present, 
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THE CROMFORD AND HIGH PEAK RAILWAY 


( For description see page 552) 




















Fig. i—TREVITHICK ENGINE AND MIXED TRAIN Fig. 2--ENGINE LASHED FOR HAULING UP CROMFORD INCLINE. 


























Fig. 3—HOPTCN INCLINE Fig. 4—CROMFORD INCLINE 




















Fig. 6- GATCHAM CURVE Fig. 7- CATCH PIT ON CROMFORD INCLINE 








ESR 


as ar 


e 





set, 


ee NS cnc ed a 











Heer RRR RRR 























FELIS ES agar 


Nov. 22, 1912 


THE ENGINEER 


547 








AGENTS ABROAD for the Sale of “ THE ENGINEER.” 


18’ _F. A. Brocgnavs, Seilergasse 4, Vienna, 
ar LAW I FSF Boros, Cangallo 541, Oficina, 14. 
a in _Keuty axp WALSH, Lourep, Shanghai and Hong. Kong. ‘ 

op —F. Deimer, Finck AND Bey.aenver, Shepheard’s-buildings, Cairo, 

BG : %.— Boyveau AND CHEVILLET, Rue de la Banque, Paris. 
‘Cuaretor & Ciz., Rue Dauphine, 30, Paris. 

RMANY.—Asuer anv Co., 17, Behrenstrasse, Berlin. 
GERMA "A. Brocknaus, Leipzic; A. Twerrmever, Leipzic. 
NDIA.—A. ‘y. Compnivox anv Co., Railway Bookstalls, Bombay. 
INDIA? vacuer axD Co., 307, Corso, Rome ; Fuateita Treves, Corso Umberto, 
eA Rome ; Frateit Booca Turin; Unmico ‘Hoxeu, Milan ; 

Libreria, DerkeN AND Rocnott, Naples. 

JAPAN.—Kuuty anp Watsh, Linrrep, fo 5 


7. P. Marvya anb Co., Toky: 
3S1A.—C. Ricwer, 4, Nevsky Prospect, St. Petersburg. 
RUSBRIC a Ws Dawson AND Sons, Limirep, 7, Sea-street (Box 489), Capetown. 
es “Central News Agency ‘Limite, %, Cap , Durban, 
&c., and atall their Bookstalls. 
Cnicken’s News Acency, 52, Pritchard-street, Johannesburg ; Hanpet 
Hovse, Limitep, Elott-street, Johannes! ¥ 
Tue Exoieer is filed at the offices of Mr. Victor 8, Weirorp at 
Johannesburg and Durban, N. a 
AUSTRALIA,.—Gorpo axp Goren, Limirep, Melbourne, Sydney, Brisbane, &. 
Yoeivitx AND Mutuex, Melbourne. 
Tcrxer AND Henperson, Hunter-street, pre a 
NEW ZEALAND.—Gorpon anp Goren, Limirep, Wellington and Christchurch, 
CT ptos anp Co., Auckland ; Craie, J. W., Napier. 
CANADA.—Dawsox, W., anp Sons, Liwirep, Manning-chambers, Toronto. 
Bae Goxvox axp GorcH, Limirep, 1, Bay-street, Toronto. 
Montreal News Pe and 388, _— Montrea 
Toronto News Co. onge-street, Toronto. 
Wi bo., Colombo. 










° AYARTNA Ge! Sinortos 
LL. KING, le 
JAMA ‘ oTTLEMENTS.—Reiiy anp Warsu, Liuirep, Singapore. 
UNITED STATES OF AMERICA.—IyternationaL News Co., 83 and 85, Duane- 
2 Advertisement 


street, New York ; Sunscription News Co., Chicago. 
Representatives for the United States, J, Rotanp Kay Co., Teutonic 
Building, 172, Washington-street, Chicago, U.S.A. 





Subscriptions received at all Post-offices on the Continent. 


——_——_ 











SUBSCRIPTIONS. 


THe ENGINERR can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
Expl d direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number)... £0 14s. 6d. 
Yearly (including two double numbers)... £1 9s. Od. 
CLOTH READING CASES, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
Ifcredit occur, an extra charge of two shillings and sixpence per annum 
will Le made. 
Foreign Subscriptions will, until further notice, be received at the rates 
- given below. Foreign Subscribers paying in advance at theee rates 
will receive THE ENGINEER weekly and post free. Subscriptions 
sent by Post-office Order must be made payable to THE ENGINEER, 
and accompanied by letter of advice to the Publisher. 
THIN PAPER en THICK PAPER ‘oa 


Half-yearly .. £0 188. Od. Half-yearly .. Os. 3d. 
Yearly £1 16s. Od. Yearly .. .. £2 @. G4. 
(The difference to cover extra postage.) 


Canadian Subscriptions :— 
Thin paper edition £1 lls. 6d. per annum. 
Thick ,, es ee £1 16s. Od. ,, 2 


ADVERTISEMENTS. 


or The charge for Situations Open and Wanted Advertisements of 
four lines and under is three shillings, for every two lines afterwards 
one shilling and sixpence ; odd lines are charged one shilling. When 
an advertisement measures an inch or more, the charge is 10s. per 
inch. ‘The rates for all other classes of advertisements, other than 
those mentioned above, are included in “ THE ENGINEER Directory,” 
which is sent post free on application. All single advertisements from 
the country must be accompanied by a remittance in payment. 
Serial advertisers can alter the text and illustrations as desired, 
subject to the approval of the Proprietors of THE ENGINEER. Alter- 
nate advertisements will be inserted with all practical regularity, 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Monday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
Letters to be addressed to the Editor of THE ENGINEER. 

Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 

Telephone—No. 13352 Central. 








PUBLISHER'S NOTICES. 





*,* With this week’s number is issued, as a Supplement, a Two- 
paye Drawing of the 1100 Brake Horse-power Werkspoor- Diesel 
Engine of the Motor Ship Juno. Every copy as issued by the 
Publisher includes a copy of this Supplement, and subscribers 
are requesied to notify the fact should they not receive it. 





*,* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the Paper is obtained. Such inconvenience, 
i ho can be remedied by obtaining the paper direct from 

ww office, 








CONTENTS. 
Tue Enoinver, 22nd November, 1912. PAGE 
Tue Raw MATERIALS OF THE PoRTLAND Cement INDUSTRY. No II... 535 


Tut Work oF THE GOVERNMENT AKRONAUTICAL ComMITTEE. No. II. 


(LUTTE ie Pie aR 536 

Tut Motor Simp Juno. No. Il. (Illustrated.) .. . 538 

RUAN is een Oe ed when shy inkl IGG wanton 6 . 540 

Motor Cak Suow at Otympia. No. III. (Ilustrated.).. . 54l 

ENGINEERING PROGRESS ABROAD bat GaP etnay 8 . 548 

rion OF EUMCTRICAL ENGINEERS .. .. .. 26 «+ so «- oo 5d 
EITERS 10 THE EpitoR—Aeroplane Engines- Low Engine—New- 


comen Valve Engine .. v 
Ratuway Marrers .. .. So (98: | Sle ae ie aeri-se” i se” sso BEB 


Nores AND MEMORANDA - 545 
MIGCELLANKA 5. 4. 1. a ye ee eee 
Maapiye | Anvicies—Technical Education in India—The Steel Rail 
eet ee One ee a ee EOS 
The Ihnmunity of Trade Unions - 548 
oR: RES SET Cag ee - 548 
Sores Sip ROvANDsEcK. (Illustrated.) .. .. .. .. «. «. -. 550 
— ( ROMFORD AND HieH PgaK Ratway.  (Illustrated.) .. .. .. 552 
Arg OF THE CONDENSER. (Illustrated.).. .. .. .. -. «. -. 558 
HM. Dkeapyovent Kine Grorgg V. nr | - 554 
; ASSARIEH OR LAND LEVELLING Scoop. (Ilustrated.) . 555 
Inerrn TION OF CIviIL ENGINEERS ngT Rae trode ale . 556 
Tee coMixa Go. rr eer 
NE Ikon, COAL, AND GENERAL TRADES OF BIRMINGHAM, WOLVER- 
Nora AM?TON) AND OTHER DistRICTS Oe Ae aye Se, ae, oe OO 
Tuts FROM LANCASHIRE Cpe * +. 557 
THE SHEFFIELD DISTRICT wa SaByeds ; -» 557 
Nortu oy ENGLAND eS 5 .. 557 
elt... Skt a a: 
WALES AND ADJOINING a rrr mer 
AweRican Bl EE a er re 
— FROM GERMANY, FRANCE, BELGIUM, &C. .. .. «. 2. + ++ 56 
— i’ PATENT SPECIFICATIONS. (IIlustrated.) .. .. ..  -+ +» 559 
TED AMERICAN Parents. (Illustrated.) .. .. .. - 560 


Two-pacr SUPPLEMENT—1100-B.H.P. W2RKSPOOR-DIRSEL ENGINE OF THE 
Motor Suir Juno. 





TO CORRESPONDENTS. 


4 = Inorder to avoid trouble and confusion we find it necessary to inform 
corres that letters of inquiry addressed to the public, and 
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Technical Education in India. 


THERE has come to our hands during the past week 
a report on “ an inquiry to bring technical institutions 
into closer touch and more practical relations with the 
employers of labour in India.” It hasbeen drawn up 
with considerable care and after prolonged investiga- 
tion by Lieut.-Colonel E. H. de V. Atkinson, R.E., 
and Mr. Tom 8. Dawson, and is marked throughout 
by sound common sense and a just appreciation of 
the need of practical training. We trust sincerely 
that it will not escape the attention of educationalists 
in Europe. The authors are careful to make it clear 
in all they say that they are dealing with Indian con- 
ditions and Indian—that is, native—engineers, but 
only those who are blinded by an unreasoning belief 
in European systems of education will fail to see that 
much of the report is as applicable in the West as 
in the East. When, for example, Colonel Atkinson 
and Mr. Dawson tell us that the Indian who has been 
through a college course is disposed to regard that as 
sufficient to warrant him in demanding at once a 
place of importance in industrial engineering, we see 
a reflection of our own youths, and when we learn that 
the Indian shows some disinclination to go through 
the dirt and drudgery of shop training, we are reminded 
that there is also a tendency in Europe to reduce the 
years of apprenticeship and to make the class-room 
fill the space that can, in the best opinion, only be 
taken by the shops. After all, though East is East 
and West is West, there are certain elements of 
human nature that do not vary with geographical 
position. We must not forget that India has as yet 
but few engineering industries. She is to some degree 
in the position in that respect that England occupied 
seventy years ago. In those days mechanical engi- 
neering was regarded in Europe as an occupation 
unfitted for a man of gentle family, and we must 
neither feel surprise or annoyance if the old families 
of India have not yet learnt that there is no degrada- 
tion in teaching their sons the use of their hands. 
They will outgrow that sentiment, and for their own 
sakes we trust that when they do they will not per- 
mit intellectual pride to take the place of family 
pride, and encourage the feeling that a college diploma 
puts its holder above manual and practical training. 

The need of apprenticeship and practical expe- 
rience to all engineers, to whatever walk and grade of 
their profession they may be called, is the burden of 
this report. In the first page the authors write : 
‘* Captains of industry are not turned out mechanic- 
ally in technical institutions,” and in nearly every 
succeeding page they insist upon the same truth. 
They say, too, of India as we have frequently had 
cause to say of England, that “ technical education 
may prove a curse instead of a blessing if it turns out 
a number of men who cannot obtain employment 

' because suitable and remunerative employ- 
ment does not yet exist.” Many big employers have 
used almost the same words to us with regard to 
technical education here, whilst Mr. Dixon, in his presi- 
dential address to the West of Scotland Iron and Steel 
Institute a few weeks ago, dwelt upon the parallel bad 
effect that indiscriminate technical education had. It 
results, he said, “ in the spoiling of what would other- 
wise be good workmen, and the manufacture of a 
half-efficient, half-developed, and constantly discon- 
tented class of aspirants to positions of responsibility 
and trust which they are entirely unfitted to fill.” 
Everyone who has studied India at all, even those 
whose study has gone no deeper than Mr. Mason’s 
book, “ The Broken Road,” know well how general 
and professional education has bred a discontented 
class in India. Technical education, we must admit 
with regret, under the pressure of abundant evidence, 
is doing the same thing here, and there is not the 
slightest doubt that if technical training advances 
more rapidly than industrial development in India, that 
Empire will severely suffer. To what extent education 





should precede industries must always defy definition 
but we may at least be certain that a great excess of 
technically educated men is bad both for the manual 
and the mental side of any industry ; for, on the one 
hand, it robs us of the good artisan whilst on the other, 
it gives us a large body of half-efficient and wholly 
discontented aspirants to the higher positions and 
leads to a general lowering of the value of the better 
qualified men. From numerous interviews with 
employers in India Colonel Atkinson and Mr. Dawson 
draw the general conclusion that ‘“‘in most cases 
students from technical institutions will not work 
with their hands, will not observe factory hours, ask 
too high wages for learning their practical work, and 
generally think they know everything.” . Although 
our authors are writing of Indians, their words might 
be repeated by many an employer in this country. 
The cause of this feeling in India may in part be found 
in the fact that “ most technical institutions, up to 
date, have by force of circumstances endeavoured to 
get posts for their students on leaving the institution, 
and in most cases have thereby damned technical 
education in the eyes of employers.” Again, Europe 
may see its reflection in India, and may take to itself 
the words of the reporters—“‘ The idea which is 
prevalent in the minds of most technically trained 
Indians that the successful completion of their college 
course fits them for one of the higher posts 
must be removed. The authorities responsible for 
technical education iist make it clear to their stu- 
dents that they are tvtally unfit for any position of 
authority on leaving the institute, that they must 
first of all be subjected to discipline and learn under 
practical conditions the details of the work which 
they eventually hope to supervise, otherwise there 
will always be a large number of men who will fail to 
go further than the end of their college course.’ And 
again: ‘‘ No institution alone can give a training 
which will fit a man for any of the posts enumerated— 
manager, assistant manager, head of department, 
and so on—and it has been generally admitted that 
the higher engineering courses now being taken up 
at some of the universities will not do so either, but 
that they will probably produce a man who has less 
chance of success than his technically educated and 
more practical but less scientific brother.” 

There is much of interest in the report which we 
have not touched on, because it seems to us of greater 
consequence to insist on the value of practical train- 
ing and to protest against the feeling which is being 
encouraged in some quarters that scientific educa- 
tion will make the possessor so valuable to an employer 
that he can dispense with some part of his practical 


training. That is an idea which must be fought 
against. The positions in the industrial world where 


science is better than practice are very few indeed. 
The best engineer is he who combines an extensive 
practical knowledge with an amount of science ade- 
quate for his needs. Much success in mechanical 
engineering is open to those who have a long experi- 
ence and little science, whilst few openings lie before 
those who have much science and little or no practical 
knowledge. Science is useful to the employer only 
so long as it helps him to make more money ;_ that 
is a point which must never be forgotten in considering 
technical education. 


The Steel Rail Trade. 


Tue rail branch of the steel trade is well worth a 
brief review just now. For one thing, it is not pleasant 
to see orders for tram rails going abroad. It is 
reported, for example, that the Newcastle Corporation 
has placed an order for rails with continental makers, 
and it is only a few weeks since American makers 
obtained a considerable contract from the Manchester 
Municipality. Of course, it is quite true that our 
own rail manufacturers are fully employed without 
these orders, but it is not gratifying to reflect that, 
while our foreign rivals have enormously increased 
their productive capacity and are ever ready to take 
more business, we have hardly increased our capacity 
at all, and are not doing quite as much business in 
this line as we did half a generation back. Last 
year, for example, our rail exports were nearly 100,000 
tons short of those for 1897. On the other hand, 
those of the United States were greater by 270,000 
tons, and those of Germany by more than 400,000 tons. 
In the nineties we exported as many rails as all other 
countries put together. Now we are third in the race. 
Our position in this respect becomes all the more 
remarkable when it is borne in mind that we are 
better fitted naturally for the export trade than our 
rivals, by virtue of the proximity of our works to 
ports, and our generally superior shipping facilities ; 
that we have more money invested in foreign rail- 
ways; that we have more colonial possessions requir- 
ing rails than all other countries put together; and 
that we are dependent upon abnormal exports of 
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manufactures, such as those of steel, to balance 
our abnormal food imports. Both our natural 
advantages and our economic needs are such that 
we ought to be well ahead of all competitors in the 
exportation of iron and steel goods. We are behind 
both the Americans and the Germans in steel rails, 
and for this we have to thank a combination of cir- 
cumstances. 

In the nineties some of our continental rivals began 
to offer serious competition in the rail trade. The 
Belgians were producing at a comparatively low cost, 
and the German syndicates began to subsidise exports. 
Not only had we these keen competitors to meet on 
equal terms in neutral markets, and in the German 
case subsidised competitors, but we had to submit 
to disadvantages not suffered by our rivals. Our 
municipal rates and national taxes, as well as our 
wages, were heavier than those on the Continent, 
and whereas our goods could not enter our rivals’ 
markets without carrying the handicap of a tariff, 
our rivals’ goods had free entry into our markets. 
On top of that, our American rivals were boasting 
loudly of the cheapness of their raw materials and the 
lowness of their manufacturing costs. For instance, 
it was calculated that steel rails could be produced 
29s. per ton cheaper in the United States than in 
Britain. That was in 1899. For a long time our 
manufacturers were uneasy. Hardly any fresh capital 
was invested in the British steel industry. Hardly 
any extensions were made. Hardly any improve- 
ments were effected during the last ten or even 
twenty years of the nineteenth century. Foreign 
steel goods began to pour into our markets. 
It was in such circumstances that our steel rail 
makers consented to join the International Rail 
Syndicate. Bluntly, it was put to our people that they 
could either join with their foreign rivals in maintain- 
ing prices, mapping out the world’s markets, and 
sharing the trade under such and such conditions, 
or they could remain free and be undersold both at 
home and abroad. The foreigners held the advan- 
tage. They were increasing their trade. Our trade 
was diminishing. Naturally our people got the worst 
of the bargain, and, naturally, our position has grown 
relatively worse. The world’s trade in steel rails has 
rapidly increased, but the whole of the increase has 
gone to the foreign producers. Our rail exports were 
50,000 tons less last year than in the year the agree- 
ment was made. Meanwhile Germany’s exports 
increased by more than 300,000 tons.  Fortu- 
nately, however, there is some sign of a change 
for the better in the British position. The Rail 
Syndicate has had to relax some of its harsh rules and 
some of the Americans seem to have dropped out of 
the agreement ; conditions in the United States have 
become very mixed, and it is now seen that competi- 
tion from that particular country is not of the for- 
midable character that was at one time anticipated. 
In these circumstances British producers are becoming 
more confident, they are extending the capacity 
of their works, and preparing to take a larger share 
of the business in the future. It is noteworthy that 
in the first nine months of the current year our rail 
exports exceeded those of the corresponding period 
of last year by more than 40,000 tons—the first 
substantial increase for a long time. On the other 
hand, German exports, which increased so rapidly 
for twelve or fifteen years down to last year, now 
appear stationary, the nine months’ total being less 
than 1000 tons in advance of that for the correspond- 
ing months of last year. This is quite a reversal of 
things. 

For some years the Rail Syndicate reigned abso- 
lutely supreme. The business of rail production was 
confined to few countries, to few makers, and practi- 
cally to one process—or, to be more precise, to one 
class of steel. The trade was not difficult to control. 
But recently a big demand has grown up for rails 
made of open-hearth steel in place of Bessemer. 
This makes it comparatively easy for any big steel 
mill to make rails, and many firms, particularly 
in America, have lately added rail rolling to their 
enterprises. Indeed, the aggregate rail mill capacity 
in the United States has been increased far beyond 
the propinquity of demands. Some of these new 
American rail makers seem to have kept outside the 
Syndicate, and it is understood that the Steel Trust, 
shadowed by a Government suit against it for infring- 
ing the Sherman Law of Monopolies, has discreetly 
withdrawn from the pool. Moreover, entirely new 
rail makers have begun operations these late years 
in Canada, Russia, and even the Far East, while 
others are springing up in Australia, Mexico, and one 
or two of the States of South America. These new- 
comers have refused to join the Syndicate, though a 
loose understanding has been established with the 
Russians, but this not before they had considerably 
upset the Syndicate business. In a word, the trade 


cult. The Syndicate terminated automatically in 
March. It has been renewed for a further term of 
three years, but on a less rigid basis, and with some 
big producers out of membership. The indications 
are that competition in steel rails will be more free, 
and that Great Britain, with her plants now brought 
up to date and her capacity increasing, with the 
probability that the German export bounty system is 
collapsing, and with the recent serious enhancement 
of productive costs in America, ought to regain a good 
deal of the lost ground in this business. We ought, 
indeed, to beat both Germany and America again, 
and the new rail mills now in course of erection in 
South Wales and the North of England testify to 
the confidence now felt by British steelmakers that 
the day is not far distant when we shall be able to 
compete with the world on better terms than in the 
recent past. 


The Immunity of Trade Unions. 


THE state of affairs to which we have been reduced 
by the famous Trades Disputes Act cannot better 
be illustrated than by reference to the case of Vacher 
v. the London Society of Compositors, which was 
decided on Monday last. The story of that case 
can be told in a few words. The plaintiffs, who are 
printers, sued a trade union and two of its secretaries, 
claiming damages for libel and conspiracy. The 
alleged libel consisted mainly of the contents of a 
document entitled “‘ The Compositors’ Fair List and 
Guide to the London Printing Offices,” sent by the 
defendants with covering letters to actual or possible 
customers of the plaintiffs. The plaintiffs by their 
statement of claim alleged that the purpose of the 
communication was to injure the plaintiffs by repre- 
senting that they had been guilty of unfair 
dealing in their business, that they treated their 
employees-harshly, and never employed trade union 
compositors, and were not, therefore, fit persons to 
be entrusted with the execution of orders for printing. 
The trade union applied that its name should be 
struck out of the writ of summons on the ground that 
by reason of Sec. 4, Sub-section 1 of the Trades Dis- 
putes Act, 1906, there was no reasonable cause of action 
against it. The Court of Appeal upheld this view, on 
the ground that no action lay, because the section 
quoted provides that “* An action against a trade union, 
whether of workmen or masters, or against any 
members or officials thereof, on behalf of themselves 
and all other members of the trade union in respect 
of any tortious act alleged to have been committed 
by or on behalf of a trade union ” shall not be enter- 
tained by any court. One member of the Court of 
Appeal held that the tortious acts referred to in 
Sec. 4 are confined to acts “in contemplation or in 
furtherance of a trade dispute,” but in this he was 
over-ruled. The House of Lords has now, by a 
unanimous judgment, declared the complete immunity 
of the unions. Lord Haldane said that he saw no 
reason for giving anything but its plain meaning to 
Sec. 4 (1), and that, consequently, the union should 
not be held liable. 

The immediate result of this case is a declaration 
by the highest court in the country that a trade 
union acting as such may libel any person or body 
of persons without the slightest fear of the law. 
But this is not all. Immunity is not confined to the 
consequences of acts which are wrongful within the 
meaning of the law of defamation. A union is not to 
be liable for “ torts.”” Now a “ tort” is defined in a 
well-known legal text-book to mean, “ Some wrongful 
act, consisting in the withholding or violating some 
legal right.” A tort may affect land. Thus, to trespass 
on land, or do something which amounts to a nuisance, 
is a tort. A tort may also affect goods or the person. 
For instance, to detain another man’s goods or to 
distrain upon his goods for rent which is not really 
due is to commit an actionable wrong or a tort in 
relation to goods. Under the heading of tort against 
the person, may be mentioned assault and battery, 
libel and slander, &c. In addition to the above, 
there is a large body of acts of negligence which give 
rise to actions for negligence for which damages 
may be recovered in due form of law. It 
requires no great stretch of an ordinary imagina- 
tion to picture the consequences of conferring 
immunity upon trades unions in respect of the fore- 
going matters. A union may do any number of 
wrongful acts without incurring any legal respon- 
sibility. It might so build a house as to exclude all 
the light from the windows of a neighbouring house. 
It might build a house on a man’s land without in- 
curring any legal liability. Possibly an action would 
lie against the trustees of a union in respect of a 
mere nuisance; but this is not altogether clear from 
the judgment in the House of Lords. Of course, in 
both these cases damages or an injunction could be 


were a trade union it would be otherwise. The unig, 
officials might enter a man’s house and seize jj, 
goods; maintain an action against him and put 
him to enormous costs in defending himself ; alloy 
a van owned by them to run over him in the street 
—without incurring the smallest liability. To thi, 
absurd position the Trades Disputes Act has led ys! 
One good thing alone can be said of the decision, }j 
makes the Act so ridiculous in the eyes of all intel, 
ligent men that its repeal is brought a step nearer 
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Chemical Works : Their Design, Erection and Equip. 
ment. By 8. 8. Dyson and 8. 8. Clarkson. With 
80 illustrations and nine plates. London: Scott, 
Greenwood and Son. 1912. Price £1 Is. 

Iw this volume the authors have aimed at supplying 
chemical manufacturers, chemical engineers and 
works chemists with a handbook compiled mainly 
from the information and experience gained in their 
practice as chemical engineers. They readily acknow- 
ledge that they are by no means the first to attempt 
such a task, though previous authors, they say, 
have not tried to supplement the letterpress with 
actual working drawings, such as are to be found in 
this book. We have read the volume with interest, 
and though we think that the authors perhaps attach 
slightly too much value to their working drawings 
as a guide to the budding engineer, yet we can, on 
the whole, recommend the book as a useful addition 
to the chemical works’ library. 

Chemical engineering does not, of course, rank 
as a profession, such as is the case with civil’ 
mechanical and mining engineering. There is no 
recognised institute for its members and there is 
nothing to prevent any analyst who has superintended 
the building of a furnace from posing thereafter as a 
chemical engineer. The ramifications of industrial 
chemistry to-day are so extensive and divergent 
that it would be quite beyond the power of any one 
individual to make himself fully acquainted with 
the details of more than one or two branches. Thus, 
it will be found that while a good many men are to 
be found with a general knowledge ot the principles 
involved in chemical engineering, yet such men are 
rarely experts truly so-called, in more than one or 
two branches of the manufacture. There is still a 
good deal in chemical manufacturing which is regarded 
rightly or wrongly as in the category of trade secrets, 
and our authors have had, as they say, to be somewhat 
reticent with regard to the details of certain plant. 
This has necessitated omissions which, no doubt, 
to some purchasers will come as a disappointment 

—a recurrent trouble in connection with most 

technical writings. A manufacturer is always ready 
to pay for a book which will give him details of what 
a prominent competitor is doing, and he is apt te 
think himself ill-used if such details are not forth- 
coming. The author, on the other hand, especially 
if he is a consultant, recognises the necessity of 
exercising restraint over his pen, both in the interests 
of his clients and also of himself, being imbued, as 
he often is, with a conviction that the details in his 
possession are worth more than the particular number 
of shillings for which his book is to be purchased. 
Our object in referring to this reticence in the bulk 
of technical writings is to point out that omission 
does not necessarily signify ignorance, and that an 
author, if approached through other channels than 
the bookseller’s door, may show a more detailed 
acquaintance with his subject than would be credited 
to him by the expert reader. Including four appen- 
dices, the present volume only just exceeds 200 pages, 
and soine of the chapters—notably that dealing with 
sulphate of ammonia—might in our opinion, have 
been enlarged with advantage. There are also other 
branches of the chemical industry which have good 
claim to have their special plant noticed in a work of 
this nature, but, of course, perfection is beyond the 
attainment of mortal man and we shall not occupy 
further space by commenting on “ might have beens.” 
So much by way of generalities. We shall now 
in the brief space available touch on some of the 
interesting matter with which the book is filled. 
Referring in Chapter I. to the important matter of 
choice of site for chemical works, the authors make 
special mention, and rightly so in our opinion, 0! 
the great advantages offered by the banks of the 
Manchester Ship Canal, a waterway which without 
having so far proved of direct financial benefit to 
its patient shareholders, has yet conferred undoubted 
benefit upon the trade of the district it serves. Here 
the joint advantages of cheap transit for raw materials 
and finished goods are combined with facilities for 
obtaining cheap electrical power—a matter of con- 
siderable importance in the light of modern power 
developments. 

In Chapter ILL. considerable space is given to the 

question of a fire brigade and its equipment, the 

well-known installation of Messrs. Crosfield’s soap 
works at Warrington receiving lengthy notice. 

Ambulance work also rightly receives notice, mention 

being included of the attention paid at Messrs. 

Brunner, Mond and Co.’s works to even slight abra- 

sions of the skin. This is as it.should be, and it 18 








has got top-heavy. Control has become most diffi- 





obtained in an ordinary case, but if the defendants 





now quite common, we are glad to say, in chemical 
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works for one of the chemists to attend at once to 
cuts and bruises which might easily lead to future 
trouble if neglected. Of course, care has to be taken 
not to entrench on the prerogatives of the medical 
man, who if he should lose an occasional patient in 
this way is not, at any rate, deprived of fees based on 
a Harley-street scale. Chapter IV., which is concerned 
with the power-house, deals with an important part 
of works equipment generally, rather than with 
chemical works specifically, and we shall pass on at 
once to the consideration of sulphuric acid plant, 
which has Chapter V. devoted to it. Referring to 
the space under the chambers, the authors say that 
where this is not fully occupied by the burners or 
pyrites store, it might be utilised for other purposes. 
lf this is done care should be taken that no inter- 
yvening cover be fixed so as to prevent easy examina- 
tion of the chamber bottom. Tons of acid have, 
within our knowledge, been lost owing to this attempt 
to economise space, the reason being that chamber 
joists being not, as a rule, specially dried when fixed, 
they are apt after a time to split rather badly. Con- 
stant inspection is therefore advisable in order to detect 
incipient leakage. With regard to the use of lead 
straps for carrying the chamber tops, they are 
frequently found to tear away and pull holes in the 
root lead unless they are burnt on, as the authors say. 
In burning on it is essential to have the straps long 
enough to pass over the top of the joist, and about 
lin. down the other side. They will then hold without 
trouble, and if fixed alternately on each side of the 
joists they keep the roof joists balanced and upright 
for years. In Plate III the passage between the 
sloping chamber tops is shown roofed over 2ft. 6in. 
abo ve the joists with the vertical sides louvre-boarded. 
We, however, think it preferable to project the roof 
further over the chambers, and to dispense with the 
vertical louvres, because when repairs are necessary 
at the crown trees plumbers usually break the louvres 
and fail to repair them. Moreover, the absence of 
louvres enables leakages of gas to be more rapidly 
detected, end repairs to be carried out more 
quickly and efficiently. We quite endorse what the 
authors say On page 74 with regard to stairways, 
as there is great room for improvement in the incon- 
veniently steep stairs so commonly to be met with, 
looking as if they were designed for use on board ship. 
Probably the fault lies in most cases with the foreman 
carpenter who does not give sufficient attention to 
the matter, and is usually satisfied if all the steps are 
the same height. With regard to chamber gas 
connections, the authors think that there is not much 
in the arguments in favour of circular pipes, and are 
in favour themselves of rectangular flues with a 
U-shaped connection. There is certainly something 
to be said for both methods, but space prevents us 
from pursuing the topic, except to say that economy 
in lead and facility for repairs are in favour of the 
circular trunks which, we may add, should project 


about 4in. into the chambers in order to carry any 


condensed acid clear of the sides. 

Modern developments in the construction of the 
Glover tower are efficiently dealt with by the authors 
but in spite of all that is said on the intrinsic merits 
of this or that packing material in reducing height 
and in increasing the capacity, it would seem that 
the dimensions of the tower depend more on the work 
you give it to do, 7.e¢., the quantity of acid and the 
degree of concentration you require in a given time, 
than on the particular type of packing utilised. 
Respecting the modern method of adding nitric acid 
to the tower instead of using the old-fashioned nitre 
pots, we cannot say that we are enamoured of it, 
because of the associated risks, any excess having a 
disastrous effect upon the tower. At the same time, 
we admit that with vigilant supervision the method 
offers decided advantages. But we must not linger 
any more over this interesting chapter, and leave it 
with the remark that the two new processes of vitriol 
manufacture, 7.c., the contact system and the Opl 
tower system, have received merely a passing mention. 
If a new edition of this book is called for, we shall 
hope to see these references considerably amplified. 

In Chapter VIII., which deals with high explosives 
plant, we read that the vitriol is usually made from 
brimstone, as an acid practically free from arsenic 
is required. We may be wrong, but we were under 
the impression that de-arsenicated pyrites was 
mainly used now-a-days. At any rate, Kynochs, 
both at Birmingham and in Treland, are large buyers 
of pyrites. As showing the extent of the vitriol 
manufacture in chemical works, we find it referred 
to again in succeeding chapters on sulphate of 
atumonia plant and artificial manure plant. The 
output of sulphate of ammonia has shown a pro- 
gressive rise every year for a long time, the manu- 
facture being now largely carried on not only at 
chemical works proper but also at gasworks and 
collieries, where by-product coke ovens are installed. 
With regard to coke ovens, we do not see any refer- 
ence to the modern developments for the direct 
recovery of the sulphate. The solid plate lead 
Saturator is recommended by the authors as an im- 
provement on the older type of lead-lined timber 
vessel. We are not sure, however, that the new type 
's quite the suecess one would take it to be from the 
text. Speaking from an up-to-date standpoint, 
the lettered illustration given on page 115 is a some- 
what unfortunate one, because the fin. plate saturator 
at the Mitchell Main Colliery Company, Limited, 





has now been replaced by one of the older type. 
Of course, in cases of this sort opinions vary a good 
deal, and we are quite prepared to hear that similar 
saturators are proving good value elsewhere, though, 
personally, we doubt their advantage over lead of 
3in. to 8in. thickness. 

In the chapter dealing with general plant consider- 
able space is given to fused silica ware, also known 
as vitriosil, an interesting material which has now 
established itself firmly for many purposes in chemical 
works. One of these purposes is the concentration 
of vitriol, where it takes the place ot that now ex- 
tremely expensive metal platinum, and that it has 
proved a success for this purpose is seen by the start- 
ing of several new plants during 1911. How far it 
will stand the competition of tant-iron for some of 
the purposes it is now being used for is a matter 
which the chemical engineer will watch with interest. 
Apendix I. deals with the chemical engineer, and is 
very short, perhaps from motives of delicacy on the 
authors’ part. Succeeding appendices are. con- 
cerned with the saw mill and box-making depart- 
ment, the text of the Alkali, &c., Works Regulation 
Act, and welfare work or prosperity sharing, the last 
giving some interesting details of what is now being 
done by prominent firms with regard to this modern 
development. As we have already said, we have 
read the book with much interest, and feel that there 
must be many who cannot fail to add to their existing 
knowledge by its perusal. 


Centrifugal Pumping Machinery. By Carl George 
de Laval. London: Hill Publishing Company, 
Limited, 6, Bouverie-street, E.C. 1912. Price 
12s. 6d. net. ‘ 

‘Tus book has been prepared with the idea of 
supplying accurate and definite information, which 
can be used in actual design.’”’ If it fulfilled this 
intention, it would certainly meet a much-felt want. 
We regret, however, to have to say that it does not 
really meet its object. In the first place, as stated 
by the author, it only deals with the practice of 
Henry R. Worthington, and although his pumps 
are excellent there are many other designs of at least 
equal value. Further, the subject is not, in our 
opinion, presented in such a way as to be easily under- 
stood ; a great deal is taken for granted, and many 
steps in the reasoning are omitted, a fact which makes 
the book difficult reading. 

The volume is divided into four parts. In the 
first, are discussed the general questions of low and 
high-lift pumps, diffusers, balancing thrust, priming 
and foot valves. The causes of loss are considered, 
and expressions for their determination are obtained. 
Efficiency curves and characteristics of various 
kinds aré given, together with a combination chart 
in which the gallons per minute are plotted as abscissz 
and the total head as ordinates ; with characteristics 
for various speeds for horse-power required and for 


| various efficiencies varying from 10 to 70 per cent. 


Such charts are extremely useful, and are probably 
published for the first time, except in a scattered form 
in German publications. 

Part II. is in reality an extension of Part I., and 
deals principally with three theories of impellers. 
The first theory is that of Neumann, which was 
published some time since in Germany. A graph is 
given by means of which, it is stated, the blade angle 
and the “ unit angle of blade ” can be obtained. On. 
following up the construction it appears that in 
reality these angles have to be assumed. A numerical 
example is worked out in unnecessary detail, the 
logarithmic calculations to seven places of decimals 
being given for each simple calculation. Similar 
detailed calculations appear in many other parts of 
the book. In this example, the guides in the whirl- 
pool chamber are drawn to a logarithmic spiral, 
an explanation of which is not given till later in the 
volume. An empirical formula for determining the 
diameter of the impeller, which is in general use by 
pump designers, is given. The formula is— 


; eae Factor x v H 

Diameter of pump in inches = —————___>_—~______ 

Revolutions per min. 
This factor is stated for three types of pumps, but it 
is not pointed out that it varies according to size, 
head and speed. For practical work, therefore, 
the formula as given is not very useful. It will 
be appreciated, however, that manufacturers are 
chary of imparting such information. 

In the second analysis a method of designing an 
impeller is described, based on the fact that the 
quantity, revolutions and head are connected by a 
quadratic equation. This method was described com- 
paratively recently in the Zeitschrift fiir Gesamte 
Turbinenwesen. A somewhat unsuccessful attempt 
is made to show how the constants in this equation 
can be obtained by calculation, but it is finally stated 
that they must be arrived at experimentally. A 
method is shown of plotting the characteristic con- 
necting capacity with head by means of two points 
and a tangent ; but it is not stated that the point of 
contact w:th the tangent is the point of maximum 
efficiency. 

The third analysis is merely a statement of formule, 
together with some numerical examples of their 
use. A list of symbols, which do not always agree 
with those previously employed, is also given. Thus, 
V; is the tangential velocity of the outlet, previously 





U had been used; 7h, is the hydraulic efficiency, 
E being previously used. It is also pointed out 
that g is acceleration due to gravity, and this is 
referred to in five other places in the book, which 
seems unnecessary in view of a statement in the 
Preface that no attempt has been made to treat the 
subject from an elementary standpoint, and that it 
is assumed that the reader is familiar with the laws 
of hydraulics. 

The last chapter in Part III. gives a sketchy 
description of screw or propeller pumps ; it is, how- 
ever, a difficult subject about which apparently not 
much is known. 

In Part III. are described a large number of appli- 
cations of centrifugal pumps to various purposes. 
These descriptions are of great interest, and are 
fully illustrated with dimensioned plans and sections, 
and there are numerous reproductions of photo- 
graphs, also reports of tests and performance curves. 
The following are a few of the applications described : 
—A two-million gallon turbine pump for water- 
works; a 66in. irrigating pump; a type of pump 
used in Colorado and elsewhere where water has to 
be elevated 100ft. or more; and a dredging pump 
in which the cases are lined with riveted soft boiler 
plates to resist the erosion due to rock, clay and 
mud contained in the water ; in this case the runners 
are made of manganese steel and the shafts of nickel 
steel. 

The application of pumps to the emptying of 
docks is considered in some detail, and some perform- 
ance curves are given. It is stated that the time of 
emptying the dock can be obtained from these curves, 
but the matter is not explained. 

A dimensioned drawing of the complete installation 
at the Norfolk Navy yard is given. There is-also a 
section through one of the walls of a floating dock, 
showing the usual arrangements, but it is not ex- 
plained how the air is got rid of during the last stages 
of the pumping. Some bi-rotor and tri-rotor pumps 
—called in this country double and triple-paralle]— 
are described. 

In Part IV. the conditions to be fulfilled by prime 
movers intended to drive centrifugal pumps are 
stated, particularly in respect of electric motors, and 
the difficulties arising with alternating-current motors 
are described. The book concludes with several 
tables of information, useful in dealing with centri- 
fugal pumps. 
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MOTOR SHIP ROLANDSECK. 


WE are sorry that our notes on the trial trip of the 
Rolandseck, built by the J. C. Tecklenborg A.G., 
of Geestemunde, must be so short, as this firm has 
the highest reputation amongst shipbuilders in Ger- 
many, and the engines are the most powerful Diesel 
motors yet afloat on a commercial ship. They are 
of the Carels-Tecklenborg type, and of exactly the 
same general designs as those of the Eavestone and 
the Carels-Reihersteig engine, with both of which 
we have already dealt fully—see our issues of October 
llth and 25th. The only point to note is that there 
are six cylinders instead of four, as in the Eavestone, 
but in other respects the engines are practically 
the same, though there are several minor points 
which it may be worth discussing, and slight differ- 
ences which are worth noticing. There is first, 
however, one little point which we find we did not 
make quite clear in describing the valve gear of the 
Reihersteig engines. Referring back to page 378, and 
Fig. 4 on page 379, when the little wedge is withdrawn 
from under the roller of the air or fuel valve rocker, 
so that the main rocker is put out of action, the roller 
of the auxiliary rocker would still remain on the 
main cam and run idly. This is, however, prevented 
by means of a small bell crank lever carried on a 
fulerum below the reversing shaft, one end of which 
is pressed outwards by a special little cam on the 
reversing shaft, and the other end lifts and holds 
the auxiliary rocker clear of the main cam, so that 
wear is reduced. It is only a small point, but it 
just shows the amount of care and attention that 
has been paid to the design of the reversing gear of 
the Carels engine. Certainly in practice the gear 
works charmingly. 

The exhaust pipes in the Rolandseck are also all 
led out at the back of the engine, and not on both 
sides, as in the Reihersteig, but the two rows of pipes 
are still retained, so as to separate up the exhausts 
from the adjoining cylinders. Water is admitted 
into the exhaust in the pipes for cooling instead of 
into jackets, and is blown out overboard. After 
having the water separated from it, the exhaust is 
discharged up a funnel, which is also used for the 
donkey boiler. This makes it very difficult to 
discover whether the main engine is working smoke- 
lessly, as it ought to do, as it is impossible to dis- 
tinguish between smoke from the donkey and smoke 
from the main engine. At sea, however, the donkey 
would not be in use, but it makes the best solution 
of the problem of the discharge of the exhaust gases 
a little more uncertain. As we have said, we do not 
like the mast for this purpose, and we are inclined 
to favour the derrick arrangement of the Eavestone, 


provided the diameter is of sufficient size to allow 
thorough internal inspection and cleaning, but a 
funnel if there is no donkey boiler. 

In dealing with the Eavestone, it will be remem- 
bered that we greatly admired the arrangement for 
getting the cooling water into and out of the piston, 


Practically all the glands were leaking; in fact, a 
good overflow pipe is provided from the glands into 
the discharge funnel to carry the leakage away. 
How far this leakage may have been due to lack of 
adjustment, which clearly needed to be made, we 


cannot say. However, apart from the mess and the 














THE UPPER ENGINE-ROOM PLATFORM 


not a sign of a leak being visible. In the Rolandseck 
we had an opportunity of seeing how the telescopic 
tube carried on the end of a long arm projecting 
from the crosshead works. We must admit that it 
does not impress us favourably, and our observations 
only confirm what we said about the Eavestone. 


trouble involved in attention, this is not, after al!. a 
very serious objection, though a nice clean-looking 
engine appeals to the eye much more than one in 
which water is being splashed about. 

Our anticipations as to the elimination of the 
positively operated valves of the scavenging pumps 
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te tre two big pumps, 34}in. diameter by 30in, 


str ke iri Th y rockers, with a ring of automatic 
stroke, al ve b r ’ y 
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required. The pumps are, 


eo been fulfilled sooner than we expected. Here | 


wy steam engine air pump, so that no reversing | 
: of | ment. 


| remain, however, the large number of rollers, rocker | take for a Carels engine. It is interesting to note 
| bearings, &c., which have to be attended to with | that it works out at only 0.01 1b. per horse-power 


| the oil can, though the amount of attention required | less than the guaranteed consumption of the four- 
is probably hardly enough to keep the greaser awake, | cycle engine of the Juno though a guarantee is pro- 

















AUXILIARY ENGINES OF THE ROLANDSECK 


course, much larger than those of the Eavestone, as 


into the troughs under the cam shaft. It would 


they have to supply six cylinders instead of four, | seem that this much must be left to the man, to give 
and, beyond this, the air is delivered at about 9 lb. | him something to do. 


to 10 1b. pressure, instead of the more reasonable 


pressure of 4 Ib. or 5 Ib. 


lot more work to do, and this may account for the | a four-cycle 


The auxiliaries are much the same as in the Eave- 


They have, therefore, a) stone, a donkey boiler for the winches and whistle, 


100 horse-power two-cylinder Diesel 


fact that the same little test which we applied to the engine driving an auxiliary compressor, and a smaller 
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silencers of the Eavestone showed that here practi- 
cally the whole length of the silencer tube was doing 
an equal amount of duty instead of only the top end. 
We found that the flame of a candle was deflected an 
equal amount at whatever part of the silencer it was 
held, and the deflection was sensible at a much 
greater distance than in the Eavestone. Whether 
this equalising of the duty was due to the greater 
amount of work the silencer had to perform or to the 
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fact that the saw cuts are, apparently, finer than in | 
the Eavestone, or to the fact that there are three | 


internal cone pipes, we are not able to say. At all 
events, the silencing effect is greater in spite of the 
greater quantity of air which is passing through. 


Very fine saw cuts may be a better solution than | 


increased Ciameter, though probably the cost may be 
more. The pump levers are of considerably more 
substantial design than those on the four-cylinder 
job, and, in spite of the higher number of revolutions, 
showed no sign of weakness or rattle. The recipro- 
cating water pumps on the levers of the forward 
cylinder were, however, somewhat noisy. The cam 
roller clearances appeared to have been more care- 
fully adjusted than usual, and there was not a great 
variation between any two of them, but the noise in 
the engine-room was too great to allow us to make 
accurate observation as to the variation in noise. 

An innovation we were interested to note is the 
fitting of a small hand pump to lubricate the horizontel 
rocking spindle of the fuel valve. This form of valve 
gear—see drawing above—referred to in the article 
on the Eavestone, though it has reduced the liability 
of the fuel valve to stick, appears to have substituted 
the risk of the spindle sticking. The addition of the 
little hand-operated lubricating pump now gets over 
that, so that the arrangement is probably as good 
as can be desired. The cylinder relief valves are 
loaded to 750 lb. in this case, but even then they 
lifted at times when reversing. A silencer seems to 
be wanted here even more badly than on the air 
inlet! Lubrication is by batteries of wicks placed 
on the tops, and this would appear to be as good and 
cheap as any form for open engines. There still 





one of the same general design for the dynamo, 
together with steam feed pumps, turning engine, &c. 

The mechanical efficiency was given to us as 
73 per cent., somewhat less than that of the four- 
cycle engine of the Juno, which was 78 per cent. 
The difference is probably due to the scavenge pumps, 


certainly too little to warrant a special supply arrange- | bably a good deal higher than the result obtained in 
ven as it is, plenty of oil finds its way down | practice. 


We say of “a Carels. engine” as the 
| cylinders, covers, and valves of this engine have 
| been built by Carels, as also were those of the Eave- 
stone and the Reihersteig engine, so that it is evident 
that some firms who are just taking up the construc- 
tion of Diesel engines do fully recognise the difficulties 
involved in the cylinder construction. It is interest- 
ing to note, too, that the Carels engined ships at pre- 
sent afloat, together with those fitted with Werkspoor 
engines, have single screws, most others having twin 
screws. How far this is due to confidence and how 
far to the requirements of the power to be supplied 
we do not know; it may be simply a matter of 
cheapness and simplicity. The open type engine 
again impressed us most favourably, and we find 
that this is the prevailing feeling among those engi- 
neers with whom we discussed the matter. This was 
specially brought home to us by the instantaneous 
detection of a hot piston. We should say at once 
that the cause of the trouble was the carelessness 
of one of the greasers who had put ordinary lubricat- 
ing oil into one of the Mollerups. With a closed-in 
engine smoke would have appeared from the crank 
case, but whether due to a hot piston, slide, pin, or 
what or which would probably have required a stop- 
page of the engine to discover. As it was, the erring 
piston was instantly detected ; a few swabs, a supply 
of the proper lubricating oil to the Mollerup, and all 
was well—a most convincing piece of evidence. 
By the way, we cannot refrain from giving a word 
of praise to the engineer, who, with almost uncanny 
perspicacity, immediately spotted the use of the wrong 
class of lubricant. 


All the other features of the engine are simply 
Eavestone over again, so that it only remains for us 
to dwell upon what strikes us as being the most 
important point of difference of all. It will be re- 
membered that by running the M.E.P. up to 127 lb. 
per square inch the necessary power was obtained 
from the four cylinders of the Eavestone at only 
95 revolutions per minute instead of 120. The 
six-cylinder engine retains the 105]b. M.E.P. and 
120 revolutions and, in our opinion, makes a very 
much less pleasing job of it. The Eavestone was nice 
and quiet below and free from vibration either below 
or on deck. On the Rolandseck there is vibration 
on deck and below, in spite of the six cylinders. 
The noise, too, below caused us to suffer from 
the usual trial trip hoarsenes at the end of the 
day. The feeling below was altogether different ; 
in the one we felt at ease, in the other we felt on the 
strain. This is, however, only our personal idiosyn- 
crasy, and there is a great deal to be said on the other 
side which may be sufficient excuse for eliminating 
considerations of the personal element. The high 


| M.E.P. means a great deal of heat in the cylinders 
| which may among other possible troubles cause a 


salting-up of the water pockets of the pistons, followed 
by serious complications. The use of fresh water to 
get over this entails a condenser, evaporator, &c., 
and thereby adds to the expense of the outfit, which is 
already costly enough when in competition with steam. 
But revolutions must be kept as high as possible, 
so as to keep the size of the engines down and save 
first cost. In fact, it is a conflict between the owner 
who will prefer the small, less expensive high-speed 
engine if his propeller efficiency does not suffer too 




















THE MOTOR SHIP ROLANDSECK 


as in each case the same auxiliaries with this exception 
are driven off the main engine. At this efficiency 
the indicated horse-power was 1860, which works 
out to a brake horse-power of 1360 at 115 revolutions. 
The consumption was returned at 0.47 lb. per brake 
horse-power per hour, exactly the same as the Eave- 
stone, so that this is evidently a very fair figure to 


much in the process, and the engineer who would 
prefer the lower speed engine with less noise ard 
vibration, and probably less wear and tear. These 
same remarks apply equally in the case of the Juno, 
except that she already has fresh water, so that one 
of the difficulties is eliminated, and for the present 
the: question of revolution speed of marine motors 
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must largely remain a compromise between cost and 
comfort, and it will probably be a year or two before 
a final settlement is arrived at. It is most unfor- 
tunate that the closed in forced lubrication engine, 
which largely solves the difficulty of the noise, should 
introduce other more objectionable features. Even 
the very high class of work which is put into the fit 
of the bearings, &c., of a Diesel engine does not seem 
to get rid of a certain amount of noise at speeds over 
100 revolutions per minute, but if we may make a 
comparison we think that the actual engine noise 
of the Juno is less than that of the Rolandseck, 
though we are unable to see why this should be so, 
unless the cast iron framework acts in any way as a 
sounding board. 

As we had the opportunity of a run on the four-cyele 
engine ship on the day following our trip with the 
two-cycle engine we should like to be able to make 
some comparisons of the two, but we are afraid that 
as far as external impressions go it is very hard to find 
any points of difference; in fact, on one occasion 
we found ourselves counting the revolutions of the 
Rolandseck from the air suction or some valve noise 
and being prepared to double them at the end of a 
minute. We were only recalled to a sense of our 
mistake by knowing beforehand the approximate 
revolution speed and finding at the end of a half- 
minute that we had already reached the neighbour- 
hood of 50. The valve gear of the four-cycle has 
undoubtedly a tendency to greater silence than that 
of the two-cycle, as it runs at half the speed, but 
there are, of course, the same number of cams, rollers, 
&e. The reversing seems to be just as simple on the 
one as on the other, and we hardly think that there 
can be much difference in the respective cost of these 
parts. There are the two scavenging pumps on the 
two-cycle in addition to the compressor, but the main 
difference must, we think, lie in the points that are 
not evident in the engine-room, such as _ first 
cost, running costs, &e. The only comparisons 
we are able to make are in the comparative 
sizes of the cylinders of the two types for 
the power given. The Juno’s four-cycle cylinder, 
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22in. by 393in., gives 243 horse-power at 115 revolu- 
tions per minute, while the Rolandseck’s similarly 
proportioned two-cycle cylinder, 20in. by 36in., 
gives 310 horse-power at the same speed and with | 
approximately the same M.E.P. from actual cards. | 
Comparing the cylinder capacities, the four-cycle | 
gives a horse-power for 61.5 cubic inches and the | 
two-cycle gives a horse-power for 36.4 cubic inches. | 
In other words, the two-cycle, instead of doubling | 
the power, gives an increase of 84 per cent. for the | 
same size of cylinder,a higher proportionthan we were 
prepared to expect ; it is certainly considerably higher 
than would be obtained with the small type of two- 
cycle engine with no valves and crank case compres- 
sion. It would, however, probably be possible to 
run the four-cycle continuously at a higher M.E.P. 

«than the two-cycle, on account of the extra time 
which would be given to the cooling of the piston and 
cylinder walls, so that the difference could be greater 
under equally good running conditions. 
bably hardly fair to make a comparison of the weights 
in the two cases, as the four-cycle has steel columns, 
while the two-cycle has a stiff cast iron framework ; it 
may be mentioned, however, that the weight of the 
two-cycle engine, with its self-contained auxiliaries, 
but no other parts or piping, is about 180 tons. 

As for the ship herself, she has been built for the 
Hansa Line for its Spanish service, and for such 
comparatively short trips the economy of the Diesel 
engine should show up better than on long trips, 
on account of the high proportion which lighting 
and banked fires would bear to the running time ; 
that is, of course, if the oil were at such a price that 
it would show any saving at all over coal ; at present 
it is in the neighbourhood of 853. in Germany. 
Whether this is purely due to freights—which are 
about 66s. a ton—the putting into service of the 
large number of tank ships now under construction 
will soon show. Certainly this price must have a 
very retarding effect on the Diesel engine. Again, 
we say, why not try tar oil ? The ship is fairly speedy 


and does her 10 knots easily, and is 290ft. long by 





It is pro- | 


40ft. beam, and carries 2700 tons on 18ft. 4in. draught. 
As will be seen in the illustration, from her appearance 
it would be impossible to say whether she is a steam 


or motor ship, except for the absence of an escape | 


pipe alongside the funnel. 








THE CROMFORD AND HIGH PEAK RAILWAY. 


SomE account of the past and present of the Crom- | 


ford and High Peak Railway—one of the most elevated 
in England—may prove of interest to many who are 
unfamiliar with the bleak and sparsely populated 
limestone tract which it traverses or with the local 
industries which it subserves. 

The line runs from the Cromford Canal at a point 
three quarters of a mile from its termination to the 


Peak Forest Canal at Whaley Bridge on the confines | 


of Derbyshire and Cheshire, the main object of its 
promotion having been to afford a connecting link 
| between the towns of Nottingham and Derby on one 
side of the Pennine Range and Manchester and Liver- 
pool on the other. 
ceived the Royal Assent on May 2nd, 1825, and work on 
it was commenced in the following year, the line being 
opened for traffic in 1832. The Act was obtained by 


! 

Returning now to the engineering features of the 
original line, we may briefly review the salient Points, 
|The Cromford Canal—the starting point—is 277ft, 
above sea level, and the Peak Forest Canal at the tep. 
mination is 517ft., the summit level at Ladmanlow 
being 1256ft. above sea level. The rise of 979f¢, 


| from Cromford was effected by five inclined planes 


| and the fall of 739ft. by three. With regard to these 
_ inclines some of the figures published many years ago 
are by no means accurate, and as only four inclines 
are now in use our reference will be limited to these, 
as for them official figures are available. 


Lengths and Gradients of the Inclines, 


| Incline. Length. Gradients, 

| Sheep pasture or Cromford... 1349 yards lin 8 and 1 ing 
| Middleton Ses Reel een lees RE. A 1 in 8} 

Hopton ... Sheil nso RED aie ge 1 in 14, 1 in 20, 
1 in 30, 1 in 66 
| Whaley Bridge 178 1 in 13} 


| The summit level was 12 miles long and included the 


The Act for its construction re- 


Bunsall Tunnel of 638 yards. The levels were worked 
by horses, while the above and the abandoned inclines 
were worked by sixteen engines in pairs, six pairs 
being of 20 horse-power and two pairs of 10 horse- 
power. There were no soil embankments, these being 


| all built of limestone blocks, this material being also 


naturally used for the bridges. 


a company of 116 persons, amongst whom were the | 
| permit of a second line of rails being laid at a: extra 


Dowager Viscountess Anson, the Hon. Edward 
Curzon, Sir Charles H. Colville, and Admiral Digby, 


who were empowered to raise among themselves | 


£164,000 in £100 shares and, if necessary, the further 
sum of £32,880 by mortgage of the undertaking. 
Mr. Josias Jessop was the engineer, and his estimate 
of the cost was £155,079 16s. 8d., which included 
£20,000 for the stationary engines at the inclined 
planes. How far the estimate was justified we are 
not in a position to sey, but there can be no doubt 
that the engineer and contractors carried out a some- 
what difficult task with great success. A glance at 
the accompanying map, Fig. 8, of the country tra- 
versed by the line will indicate the places mentioned 
in the text and also the connections of the old line 


Existing C&HP.R Line shewn by thick black lines 
», dotted ,, " 


Abandoned ,, , 


Other lines shewn by thin black lines 
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with those railways of more recent date. The con- 
siderable detour at Harpur Hill near Axe Edge was 
occasioned by a deep valley, the winding about of the | 
line generally having been due to the engineer’s aim | 
at cheapness of construction. The total length of | 
the railway was 33} miles, of which 27 miles are in 
use to-day. 

We shall return shortly to the engineering features 
of the line, but it will be convenient at this point to 
mention that the railway changed hands in 1861 after 
| thirty years’ somewhat chequered existence, and in 
| April of that year became the property of the London 
| and North-Western Railway Company. With regard 
| to the canals which it connects, the Cromford Canal, 


| made in 1790, now belongs to the Midland Railway | 
| Company, and the Peak Forest Canal, which was con- | 


| structed in 1800, and which never reached its pro- 
| jected destination, was taken over many years ago 
| by the Great Central Railway Company. 

When the North-Western Railway Company con- 
| structed its Buxton and Ashbourne branch it utilised 
the old High Peak track on the strete 1 from Hindlow 
| to Parsley Hay to a considerable extent. Many 
| curves, however, were cut across, and at several 
| places portions of the old track may be seen in close 
contiguity to the new line. When this latter was 
completed enabling connection to be made with the 
important limestone works at Ladmanlow, the 
stretch of the old line from this point to Whaley 
Bridge was abandoned. This was in 1892, the rails 
being taken up in the two following years. About 
1} mile of the old line is, however, still in use at the 
Whaley Bridge end for the benefit of the Shallcross 
Colliery, the Fernilee gunpowder Works, and some 
bleach works, a siding having been made to connect 
this section with the Manchester and Buxton branch 
of the London and North-Western Railway. The 
stretch of line from Parsley Hay to Cromford, a dis- 
tance of 15 miles, is identical with Mr. Jessop’s line, 
except for some alteration of levels at the Hopton 
incline and the doubling of the rails on the Middleton 
incline. 





| and were all stamped C. and H.P.R. 


The permanent way 
was mostly single line, but was so constructed as to 


cost of £20,000. Fish-bellied edge rails were used 
throughout and were bedded on stone blocks in short 
section. The rails were of cast iron, weighed 84 lb., 
We need hardly 
say that the track was relaid many years ago, but 


| a short length of the old rails is still in use in the engine 


| of the curves. 


shop at Cromford, forming an interesting relic of 
past times. 

The line having been primarily intended for horse 
traction, but little attention was paid to the radius 
The sharpest of these at Gateham was 
24 chains radius, there being others almost as bad. 
These curves, we may say, are still in use during the 
present locomotive régime, though, of course, there 
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AND HIGH PEAK RAILWAY 


” 


is nothing of the ‘‘ race to the North’”’ in the speed 
of the trains negotiating them—see Fig. 6, page 546. 
The railway to-day is entirely a mineral line, except in 


| the case of certain traders, who by courtesy have 


travelling passes at their own risk. In the old days 
however, passengers were regularly conveyed in a 
somewhat comfortless receptacle known as the “ fly,” 
which formed the tail of the train of small iron wagons. 
The journey from Wirksworth to Whaley Bridge 


| occupied about eight hours, a period which was 


slightly reduced on the introduction of locomotives 
on the levels about 1856, but a good deal depended 
upon whether the staff and passengers agreed to stop 
| at the nearest points to certain inns where warmth 
and refreshment were obtainable. 

At a later date the passenger accommodation was 
improved to the level of a German fourth-class the 
accompanying cut—Fig. 1, page 546—showing, the 
Trevithick engine and mixed train of the London and 
North-Western taken at the top of the Hopton incline. 

For the first ten years after taking over the line 
the London and North-Western used horse traction 
alone on the levels, the substitution of locomotives 
taking place at different times on separate portions 
of the line between 1871 and 1877. The engines at 
first used were those associated with the name of 
Trevithick, the predecessor of Ramsbottom at the 
Crewe Works, the same class being employed on the 
line between Whaley Bridge and Stockport up till 
1878. The Trevithick engines on the High Peak line 
were succeeded by passenger side tanks having the 
leading wheels fitted with radial axles. These engines 
are four-coupled 4ft. 6in. diameter wheels, having 
a wheel base of 14ft. 6in., diameter of cylinders 17in. 
by 20in. stroke. 
| Turning now to the winding engines, it is interest- 
| ing to note that that for the Middleton incline is the 

original put in in 1829, the makers being the well- 
| known Butterley Company. Copies of the drawings 
dated 1865 are in the mechanical engineer’s office at 
Crewe. There are two beam engines coupled togethet 
having cylinders 25in. diameter with 5ft. stroke and 
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36 revolutions per minute. The boiler 
secure was originally 24 Ib. per square inch, but ‘this 
oe some years ago to 5lb. The engines 
“A view of the engine-house is 


running at 
pr : 
was increased 


are jet condensing. 
are | 


° ‘se 1 > i " Nol , , 
given in Fig. 9. lhe stationary engine at the 
Cromford incline originally of similar type, was 
replaced in 1883 by a horizontal engine of locomotive 
e . . . o wm: e 6 . 
a with eylinders of 17in. diameter and 24in. 
stroke. 


Except on the short Whaley Bridge incline, where 
a chain is still used, the hauling is done now by steel 
endless ropes, which undergo inspection every 


ine. The above two engines are alone now in use on 
the line, the Whaley Bridge incline being controlled 
by a tixed hand brake at the top when balancing or 
the hauling of trucks is done by a horse whim below 


the ground surface. The level at this short section 
of the old railway is still worked by horses, as the 
bridges do not permit locomotives to pass. Le Son 
Reference will now be made to the Hopton incline 
see Fig. 3, page 546—where an important structural 
change was made some years ago with the effect of so 
modifying the gradient as to permit of the plane being 
“pushed ”’ by a locomotive. Though a gradient of 
] in 14 is by no means a trifle, the ‘“‘ rushing ’’ with 
three trucks in front has been carried out by locomo- 
tives for some years without any mishap, and the 
winding engine pulleys, &c., have been done away 
with. Perhaps in order to give credit where it is due 
it may be mentioned that the feasibility of steaming 
a locomotive up this incline was first demonstrated 
by Handysides, the Derby engineers. At first they 
employed a special locomotive carrying a coiled rope, 
by which the engine when at the top hauled the trucks 
up the steepest part of the incline. Afterwards they 
used an engine to push the trucks up the whole dis- 





tance, initial failure preceding ultimate success. 
Whether or no the London and North-Western 














Fig. 9—-MIDDLETON ENGINE HOUSE 


‘ 


engineers are contemplating ‘‘rushing’”’ the 1 in 8 
Cromford incline is a matter on which we have no 
information. 

It is a truism that rope haulage on inclines is always 
attended by risk of disaster from failure of the rope. 
Whatever may have happened in the case of chain 
haulage in the days of the old company can only be 
discovered from sources not immediately available, 
but with regard to the North-Western tenure the rope 
broke on the Cromford incline fourteen years ago. 
On this oceasion the trucks jumped the rails at the 
sharp curve at the bottom of the incline, leapt the 
canal and the Midland line, and landed in the fields 
beyond. Obviously this was a disaster which could 
not be allowed to recur, and the immediate result 
was the construction of the catch pit shown in Fig. 7, 
page 546. A view of the Middleton incline with its 
catch points is shown in Fig. 5. The catch pit on the 
Cromford incline is situated at about five-sixths 
of the distance down the incline and consists essen- 
tially of an underground chamber line with stone 
blocks. The points always remain set for the rails 
into the catch pit and a pointsman is continuously 
on duty during working hours to turn the points for 
the main line if the automatic signal actuated by the 
trucks about halfway down the incline shows that the 
pace is normal. The absence of this signal coupled 
With other indications shows the pointsman that the 
rope has given way and the points are left set for the 
catch pit. In the fourteen years during which this 
salety device has been installed there has been one 
failure of the rope, the pointsman taking to his heels 
over the fields and the trucks going into the catch 
pitallright. In connection with the Middleton incline 
there is an indicator worked from the Cromford end 
to signal to Middleton top to start winding. This 
Indicator is shown in Fig. 10. A similar apparatus is 
in use on the Cromford incline. On the Whaley Bridge 
incline, which has a public road and several dwelling- 
houses at its base, electric bells are kept ringing at 
various points continuously while there are trucks in 
motion. The safety device used here on the up line 








is a stout wooden bar with a spike at the end. This 
bar is dragged up by the last wagon and at a backward 
motion the spike at once goes into the ground. 

The signalling arrangements on the Cromford and 
Middleton inclines remain as they were taken over 
from the old company, and though the bells by their 
appearance testify indubitably to their antiquity, 
their substitution by those of more modern make has 
not been considered necessary. 

The terminus of the original line was at Cromford 
Wharf, and here were situated the offices, repairing 
shops, &c. At a later date, however, when the 
Midland line through the Peak was constructed the 
High Peak Railway was continued for three-quarters 
of a mile in order to effect a junction with it. 

The various goods stations or wharves, as they are 
still locally called, were solidly built and have under- 
gone no alteration at the hands of the present owners. 
In addition to the old rails already mentioned the 
repairing shop at Cromford has in use an old clock 
as another relic of the thirties. This reference to 
antiquity may excusably be amplified by mention 
of the three inscribed corner stones to be seen on the 
bridge crossing the Matlock and Ashbourne-road, 
the ladies who laid the stones in 1826 or 1827 being 
Lady Scarsdale, Emma Matilda Wilmot, and Emma 
Thornhill. At the short tunnel under the Buxton and 
Ashbourne-road the constructors of the line have 
notified themselves to posterity by means of mural 
tablets. At the east end is the device of a four- 
wheel truck surmounted by the letters ‘“ P.H. and 
Co.”’ and encircled with the words ‘‘ Cromford and 
High Peak Railway, 1825.” This presumably refers 
to the contractors, though we are open to correction 
on @ matter of pure surmise. At the west end a 
somewhat more elaborate device also of a four-wheel 
truck is encircled with the words ‘‘ Cromford and 
High Peak Railway, Incorporated 1825,” with a Latin 
motto, part of which is illegible, but which we have 
no doubt is “‘ Divina Palladis arte.’’ At the head of 
the tablet the name Jos. Jessop, Esq., Engineer, is 
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Fig. 10O—INDICATOR ON MIDDLETON 


seen, and at the foot W. Brittlebank, Esq., of whose 
identity we are ignorant. 

Turning again now to more practical matters, it 
may be mentioned that the water supply for the 
stationary engines and locomotives, as well as for the 
companies’ cottages along the line, is pumped from a 
spring at Cromford, whence it is distributed along the 
line by a regular service of tank wagons. One of these 
wagons is seen in Fig. 4, page 546, showing the Crom- 
ford incline, while Fig. 11 shows an engine taking water 
from two portable tanks. In Fig. 2, page 546, is seen a 
locomotive ready for being hauled up the Cromford 
incline en route to Crewe for repairs. The system of 
chain lashing to the endless winding rope is here shown 
this method being regularly employed on all the 
inclined planes. In the case of railway wagons, 
however, the chain is attached to the end of the train 
of wagons and passes under them, being lashed to 
the rope in front. The chain, which at the point of 
attachment to the last wagon has links of 6in., gradu- 
ally decreases in size up to the leather thongs which 
form its end and which are tied to the winding rope. 
There are no signals on the railway which is worked 
by the ordinary staff or ticket system. At the level 
crossings women who live in the companies’ cottages 
look after the gates. 

The importance of a railway is, of course, gauged 
by its traffic returns. To go at length, however, into 
any comparison of present and past days would 
occupy more space than can conveniently be afforded, 
and we shall only, in conclusion, touch briefly on this 
point. There is no doubt that one of the objects of 
the original line was to afford facilities to the lead 
mines of the King’s Field in the Soke and Wapentake 
of Wirksworth. Except for about five miles at the 
Whaley Bridge end the whole of the line is in the 
King’s Field, 7.e., the limestone area, in which, under 





the ancient mining laws of the county, the King 
possesses the lead dues by right of his Duchy of 
Lancaster. It was a most unfortunate fact for the 
original shareholders ini the railway that the bulk of 
the mines on the route of the line were abandoned 
between 1830 and 1840, miving activity being 
restricted mainly to the King’s Field in the High 
Peak and to private liberties remote from the line. 

The district which the line traverses is very sparsely 
populated ; beyond Wirksworth, Middleton, and 
Buxton there is no point in the line which could by 
any stretch of imagination be called a village, as will 
be seen by any reader who looks at the ordnance map 
of the district. At the same tine the line crosses 
several important high roads, and at these points 
goods stations or wharves, as they are still called, 
deal with coal and merchandise for outlying villages. 

Leaving out of account the new stations on the 
Buxton and Ashbourne line, those to be found on 
the old line, the buildings of which remain as erected 
in 1829, are Whaley Bridge, Ladmanlow, Parsley 
Hay, Friden, Minninglow, Longcliffe, Middleton, 
Steeplehouse, and Cromford. The whole length of 
the line from Steeplehouse to Ladmanlow is on the 
mountain limestone, and at Wirksworth, Hindlow, 
Harpur Hill, and Ladmanlow there are important 
limeworks, all of which except those at Wirksworth 
belong to the Buxton Lime Firms Company, Limited. 
At Middleton and Hopton there are extensive free- 
stone quarries and works, connected with the rail- 
way by short branch lines. Between Middleton and 
Parsley Hay there have been opened out in recent 
years two or three important silica brick works, which 
are served by sidings. 

The coal for all these undertakings comes over the 
High Peak line and the traffic in limestone, bricks, 
&c., has, we are informed, shown a very substantial 
increase in recent years. Another traffic develop- 











Fig. 1—ENGINE TAKING WATER FROM PORTABLE TANKS 


ment untouched by the original line is that of milk. 
Every day a special milk train leaves the High Peak 
line for Stockport and Manchester in connection with 
one from the Ashbourne branch. Looking at the 
past and present of the line it cannot be denied that 
the substitution of railway feeders at each end instead 
of canals alone has led to a decided increase in the 
activities and revenues of the line, a fact which will 
no doubt be regarded with mixed feelings by sur- 
vivors of that band of local shareholders in the old 
company who used to dine together once a year at 
a Wirksworth hostelry. We now conclude this 
article with mention of the tonnage rates fixed in 
1825. Minerals, metallic ores, clay, and sand, 1d. per 
ton-mile ; coal, coke, lime, lead, and timber, 13d.; 
other merchandise, 3d. per ton-mile; all goods, 
wares, and merchandize conveyed on any of the 
inclined planes, 1}d. per ton at each of them in 
addition. 








THEORY OF THE CONDENSER. 


In the resumed discussion of Mr. W. Weir’s paper 
on “ Auxiliary Units Between Exhaust Pipe and 
Boiler ” at the meeting of the Institution of Engineers 
and Shipbuilders of Scotland on Tuesday last, Mr. 
D. B. Morison, of Hartlepool, outlined a theory of 
the action of air in condensers. He has been good 
enough to give us the following written statement of 
his views :— 

If no air were present in condensers, the problem of surface 
condensation would be simplified as no air pump would be 
required, but in practice the crucial problem in the attainment 
of high vacuum is how best to treat the small quantity of air 
which normally enters the condenser with the steam, and at 
the same time to make provision for dealing with the much 
larger quantities which result from accidental and inevitable 
leakage into the vacuum system. 

In 1905 Mr. J. A. Smith, of Australia, carried out some very 
valuable experiments to determine the effect of air on heat 
transmission through a condenser tube. He found, broadly, 
as follows :—That the presence of air in quantities that might 
have been deemedinsignificant may, in fact, become the factor 
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limiting the efficiency of a whole steam plant. For instance, 
air equal in pressure to only one-twentieth of an inch, by the 
mercury gauge will be 90 deg. Fah., reduce thermal transmission 


some 25 per cent., whilst three-twentieths will lower it about | 


one-half. The experiment fucther demonstrated that in a 
condenser dealing with steam at 90 deg. smothered with air at a 
partial pressure of .3in. it would be found that the cooling 
surface would have to be 2} times greater than if dealing with 
airless water vapour at the same temperature. 

The feature of interest in these experiments is the extra- 
ordinary degrading effect which a film of air of minute thinness 
has on the heat transmission of a condenser tube. At the | 
other extreme it is known that when air is present in large 
quantities in a condenser the lowermost tubes may become 
so air drowned as to be quite incapable of condensing any 
appreciable vapour. It is also established that air is heavier | 
than water vapour, and consequently the natural tendency of | 
aerated vapour is to fall and not to rise. This is, of course, 
apart from all considerations of velocity of entry. Therefore | 
the first essentials for condenser efficiency are that the weight 
of air which always remains in a condenser shall be reduced | 
to a minimum, and shall be so disposed as to cause the least 
possible resistance to the transmission of heat through the | 
tubes to the circulating water flowing through them. Another | 
essential is that the air particles shall not eddy by taking an 
erratic course in any given horizontal plane or by making 
multiple appearances in any plane. In other words, each air | 
particle should take its shortest route from the exhaust inlet to 
the air outlet and not linger on the way. | 

Such a theory at once suggests that exhaust steam should | 
enter a condenser as a uniformly moving column, the essential | 
area of the column being the plan area of the top row of tubes. 
Continue this plan area unchanged and the condenser becomes a | 
rectangular box. If we assume hypothetical stability the con- | 
denser becomes filled with an infinite number of horizontal 
superposed films, the top film containing the least amount of air | 
and the bottom film the greatest. 

The air contained in such a condenser is the sum of the | 
particles in all the films, and as the function of an air pump is | 
to minimise the weight of air which is normally present in a 
condenser, it is obvious that the lowermost film which is the 
film richest in air should be preferentially and wholly withdrawn | 
by the air pump, and be followed by the entire withdrawal of 
the superposed film and so on. 

What would actually happen, however, in such a rectangular | 
box under such conditions would be that the air pump would | 
break through several films locally and by withdrawing a charge | 
less rich in air and therefore inferior would leave the bulk of the 
lowermost and densest films undisturbed. 

Now, suppose by some means or other, the lowermost films | 
were disposed vertically instead of horizontally, the air pump 
would then draw no multiple layers from unstable thinness, but 
one layer from stable depth. 

The nearest practical approach to this requirement is a 
wedge section having a very narrow outlet, as in Figs. 1, 2, 3. 
Again, let us suppose another hypothetical condition, viz., that 
there is no gir in the condenser—Fig. 1—and that the condensate 
is withdrawn by a water pump. Assume also that the frictional 
resistance of the vapour passing over the tubes is nil; were 
such conditions possible in practice the vacuum and the tempera- | 
ture throughout the condenser would be constant. Fig. 2 | 
represents the same condenser under conditions of ordinary 
practice, viz., with air and an air pump. Assume the air to be 
as shown and that the air density is proportionate to the depth 
of shading. Suppose such a condenser to be working under 
conditions of vacuum stability and with no eddying anywhere. 





| vacuum may always remain latent if it is worked in con- 


| such unit efficiency that combined will enable the very highest 





The shading would then be lightest at the top and darkest at 

the bottom, the temperature would be highest at the top and 
| lowest at the bottom, and the charge of air withdrawn by the 
air pump at each stroke would be the densest the condenser 
contains. Now, suppose in Fig. 3 the conditions are identical 
with those in Fig. 2 in every respect except that in Fig. 3 a 
lighter shading is maintained at the bottom of the condenser, 
say, for example, one corresponding to the shade in the middle 
of Fig. 2. It should be remembered that the quantity of air 
admitted with the exhaust is precisely the same in both Figs. 2 
and 3, but the weight of air which always remains in the con- 
denser in Fig. 3 is less than that which remains in Fig. 2 by the 
amount below the centre line in Fig. 2. 

The general technical effect which is thereby produced is 
that every single tube in the condenser has been relieved of a 





definite amount of air insulation and is therefore able to transmit 
more heat to the condensing water with the result that the 
final temperature of the condensing water increases, the con- 
denser cools and the vacuum rises. 

It is the condenser which is primarily responsible for the high 
vacuum attainable under these conditions as by means of the 
wedge the air is arranged in density gradations, which reach a 
maximum at the outlet from the condensing chamber, but the 
disposition of the gradations at the outlet must be such that a 
given weight of air presents as small a surface area and as great 
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a depth as the practical requirements of sufficiency of passage 
will permit of. Concurrently, the air pump is enabled to main- 
tain such an air condition within the condenser that the air 
density at the air outlet is minimised, the air insulation within 
the condenser is reduced and the greatest amount of heat is 
transmitted to the condensing water. 

It should again be noted that each air pump normally with- 
draws the same quantity of air per unit of time, viz., the quantity 
which enters the condenser with the exhaust steam, but in Fig. 3 
a less air density is maintained at the air outlet and therefore there 
is less air insulation within the condenser than in Fig. 2. The 
relation between a condenser and an air pump may thus be seen. 
For example, the ability of a condenser to create a very high 
junction with an inefficient air pump. What is required is 
vacuum to be maintained which the condenser is capable of 
producing. 

The next important consideration is the proportions of the 
wedges. The thin end presents no difficulty whatever. It 
should be so narrow that the air forms a strip or plug of such 
stability that eddying or disturbance is impossible. In 
practice the width is usually determined by the diameter of 
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one or more tubes with the necessary allowance for_the passage 
of condensate. 

It will be evident that the often misunderstood problem of 
intermediate collection of condensate and the consequent 
influence on its temperature now becomes very simple. Again 
referring to Figs. 1, 2 and 3, in Fig. 1 no air being present there 
is equality in temperature throughout the condenser, and on 
the formation of drops of condensate they splash over tubes 
in their descent and are alternately cooled by the tubes and 
heated by the vapour until on arrival at the bottom they are 
approximately at the same temperature as that corresponding to 
the vacuum. 

In Fig. 2, air being present, the temperature gradually 
decreases from the top to the bottom, and therefore the drops of 
condensate when falling pass through a cold air zone with the 
result that the final temperature is less than that corresponding 
to the vacuum. The temperature of the condensate relatively 
to that of the vacuum therefore depends on the temperature of 
the air zone through which it falls, and also on the shape of the 
condenser. 

Almost any condenser lends itself to the intermediate collec- 
tion of condensate, as some must fall on the sides and thus short- 
circuit the colder air zones. 








H.M. DREADNOUGHT KING GEORGE V. 


Tue Dreadnought King George V. was taken out from 
Devonport on the 3rd inst. to undergo her full-speed trials 
off Polperro in Cornwall. The above engraving, which is 
reproduced from a photograph of Abraham and Sons, of 
Devonport, shows her just as she was leaving port. ‘This 
vessel is the name ship of a new type of battleship, the 
others being the Centurion, Ajax, and Audacious. — The 
King George V. and the Centurion have been built at 
Portsmouth and Devonport repectively, the Ajax by 
Scott’s Shipbuilding and Engineering Company, Limited, 
and the Audacious by Cammell, Laird and Co. 

According to Jane’s “‘ Fighting Ships ” all these vessels 
are 596ft. long overall and 564ft. long between perpendicu- 
lars, the normal displacement being 25,000 tons and the full 
load displacement 27,000 tons. The armour amidships 
is 12in. thick. Ten 13.5in. guns are carried in five pairs 
all mounted on the centre line, so that all ten can fire on 
the broadside. The secondary armament consists of twenty 
guns of smaller calibre, and there are three submerged 
torpedo tubs, two being on the broadside and one on the 
stern. 

The propelling machinery is in each case Parsons’ tur- 
bines of a designed horse-power of 31,000, which is calcu- 
lated to produce a speed of 21 knots. The George V. 
and Ajax have Babcock boilers, and the Centurion and 
Audacious Yarrow boilers. — 4... -.pipse% es oA 

A noticeable feature of the George V. is the Admiral’s 
Walk—the first to be fitted to a Dreadnought. This vessel 
when fully commissioned will be the senior flagship of 
the Home Fleet in place of the Neptune. 
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KASSABIEH, OR LAND LEVELLING Scoop. 


[y preparing land for irrigation large quantities of soil 
frequently to be moved from the higher to the lower 


have v : 
aris to make a level surface. Until recent years this was 

#6 uly done by animal power, but a drag scraper, hauled 

by « pair of bullocks, only carries 5 or 6 cubic feet of earth, 
ya} 


all the operations of filling, lifting, carrying, emptying, 
spreading, and returning. 
The machines are made with scoops 8ft., 10ft., or 12ft. 


wide, and have been designed with the idea of securing | stops C'. 


{ 

| the machine reaches the place where it is desired to scood 
| up the soil, the catch G is tripped, so as to allow t he scoop 
| to turn until the plates C come to rest on the adjustable 


As the machine continues to move forward, the 


the maximum strength and carrying capacity with a | soil accumulates in the scoop and in the space between it 
minimum weight. The trussed frame is built of channel 
iron with vertical and horizontal diagonals, to give strength | 





and rigidity. The rollers are built of steel plate, lapped | the soil. 

















and as the distance carried is sometimes considerable, the 
process is slow and costly. 

In Egypt many of the large landowners use steam 
ploughs for cultivation. These are mostly of the double- 
engine cable system, The same engines may be used for 
hauling land levellers, an engine at each side of the land 
to be dealt with hauling the leveller one way or the other 
by means of steel ropes. As the cost of working a set of 

















Fig. i—McLAREN’S LAND LEVELLING SCOOP 


round light cast steel wheel centres at each end, these 


centres carrying the trunnions, which run in dust-proof 


bearings. The rollers are 4ft. diameter by 8ft. to 12ft. 
long, according to the size of the machine. 

The scoop is built in the form of a hollow girder, the 
top or compression member being curved for stiffness and 


the bottom or cutting edge being hung from the top | 


member by several division plates. The scoop is hung on 








Fig. 2~SCOOP IN 


this tackle is considerable, it is essential that, in order to 
compete with animal power, levelling machines of large 
capacity be used, 

The firm of J. and H. McLaren, of Leeds, has given this 
matter a considerable amount of attention, especially as 
regards irrigation work, and by its courtesy we are enabled 
to place before our readers the accompanying engravings 
illustrating @ kassabieh, or land-levelling scoop which it 
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FILLING POSITION 


trunnions immediately behind the front roller, which 
materially assists in filling it, and is operated by a connect- 
ing-rod coupled to a runner A—see View 1, Fig. 1—carried 
by one of the inclined upper members of the trussed frame. 
The ropes from the hauling engines are both connected to 
this runner, so that when either one or the other engine 
pulls, the manipulation of the scoop is performed entirely 
by the tractive force. The hauling ropes B B! are each 














Fig. 3-SCOOP IN DISCHARGING POSITION 


has introduced and patented. The largest size of the 
levelling machine illustrated has a normal capacity of 
7; tons, but with powerful engines as much as 8} tons can 
» taken in one charge. The weight of the machine is 
6) tons, or a total of, say, 15 tons. It is, therefore, 
hecessary to have very wide wheels or rollers to carry this 
great weight over ordinary land. 

On a test made with a short lead of about 25 yards, 
“40 tons of sand were shifted in one hour by one of these 
machines, and with a lead of 125 yards the quantity moved 
was 140 tons per hour. ‘To obtain this large out ut it is 
essential to have the machine so designed that only one 
Starting and stopping of each engine is required to perform 





connected to the runner A, the rope B being connected | 


to the upper end and the rope B! passing round a snatch 
block pulley A’—carried by the runner—and_ brought 
down to the bottom end of the inclined member, where it 
is secured. The runner A is provided with small rollers 


which run in guides formed by the flanges of the channel | 


of the inclined member of the frame. When the rope B 
is hauled, the runner travels up the inclined member until 
it meets the stop F, and then the machine is hauled for- 
ward, the cutting edge of the scoop being held off the 
ground by the catch G. The central division plate of the 
scoop has a curved slot in it, and the pin H! at the bottom 
end of the connecting-rod passes through this slot. When 


and the front roller—see View 2, Fig. 1. 
The rotation of the roller materially helps to pile up 
When a sufficient quantity has accumulated, 




















the engine hauling on rope B is stopped, and the other 
engine hauling on rope B! is started. The runner A—under 
| double purchase—then moves towards the bottom of 
the incline and turns the scoop on its trunnions through 
the connecting-rod H. The cutting edge of the scoop 
just clears the front roller as it lifts, so that the whole of 
the material scooped, except the small portion shownat X, 
is lifted—see View 3, Fig. 1. 

The front roller forms a front wall, and prevents the soil 
escaping from the scoop whilst it is being raised. The 
addition of a plate or apron T continues the front wall, 
and retains the soil after it has been lifted ep bove the centre 
| line of the roller. This plate forms part of a transverse 

girder, from which verticals rise to the top member of 
the frame. Overlapping blinker plates are attached to 
the scoop and frame to retain the soil at the ends of the 
scoop. As the scoop turns on its trunnions in lifting, 
the soil rolls back and completely fills it, but before the 
| soil spills over the back of the scoop the runner A meets 
the catches K K'!, which hold it in both directions. The 
scoop is then in its carrying position—see View 3, Fig. 1— 
| and the machine is hauled with its load. 
| When it is desired to tip the load, the catch K is lifted 
| by a lever K2, and the runner descends the incline until it 
| meets the buffer stop L—View 4, Fig. 1. As it descends 
it turns the scoop over backwards. When the runner A is 
| moving towards the buffer stop the machine stops travel-~ 
| ling, but immediately the runner meets the stop it starts 
| again. View 4 shows the position of the scoop when the 
runner first meets the buffer stop. A considerable amount 
| of soil has been deposited on the ground, and as the machine 
| continues to move, this soil causes the scoop to tip still 
| further till the pin H! in the connecting-rod meets the end 
| of the sector slot, as shown in View 5. This is the spread- 
| ing position, the material passing under the spreading 
lip C° of the scoop at a uniform thickness. The connecting- 
rod, which is then in compression, bears against the buffer 
block L, which in turn bears against a number of layers 
of wood carried in the buffer case, and the thickness of 
the spread is regulated by the number of layers in the case. 

After all the soil is spread, the engine hauling on rope B! 
is stopped, and the other started again. The runner then 
ascends, pushing the scoop round on ts trunnions until it 
overbalances and comes to rest again on the pawl catch G, 
the runner continuing to move till it again meets the stop 
F at the top of the incline, and the machine returns for 
another charge. The catches K K! must only act when 
the runner is descending the incline, 7.e., lifting the scoop. 
| The runner passes under the catch K}, but meets the main 
| eatch K, then catch K! falling prevents the runner from 
going back should the engine stop pulling. On the return 
journey of the runner—when the empty scoop is being 
turned back—neither catch must act, and, therefore, 
catch K?! has a projection which overlaps catch K, and 
when the runner lifts K it also lifts K! and passes in this 
direction without being held. Steerage gear is fitted to 
the back roller. 

The axle-boxes of this roller are provided with flange 
friction rollers bearing on the underside of slide bars, 
curved on their inner edges. These axle-boxes are moved 
by means of racks and pinions and worm gearing, and so 
arranged that the axle-box at one end of the roller moves 
| forward as the other moves backward. A foot brake M 
is provided, so that when tipping on a falling gradient 
the operator may apply it when he lifts catch K, retarding 
the machine and causing the double purchase gear to turn 
| the scoop.. The machine is worked by native labour, the 
| Gypie operator soon becoming expert. He has an eye for 
| level ground, and can level off the land in a surprising 
manner with very slight aid from the surveyor. 

} In Figs. 2 and 3 are given two views of the leveller. In 
| the first the machine is shown ready for filling and in the 
| other with its scoop tipped. 

















SomE time ago exhaustive tests on a 1000-kilowatt 
turbo-generator were carried out by a number of con- 
| tinental engineers, and remarkable results were obtained. 
| When developing 972 kilowatts, with steam at a pressure 
of 162 Ib., superheated to a temperature of 667 deg. Fah., 
and with an absolute pressure of 1.43 lb. in the exhaust 
| pipe, 11.55 1b. of steam were consumed by the turbine per 
kilowatt-hour, and 81b. of steam per brake horse-power hour. 


| 
| 
| 
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INSTITUTION OF CIVIL ENGINEERS. 


Abstracts of two papers read at the ordinary meeting of the Institu- 
tion on Tuesday, November, 12th 1912. 


THE CONSTRUCTION OF THE NEW DOCK AT METHIL. 
By B. Hatu Biyts, jun., Assoc. M. Inst. C.E. 


MeETHIL is the principal port for shipping coal on the East 
Coast of Scotland. Before 1887 it had no dock accommodation, 
but in that year the first dock was opened, and a considerable 
quantity of coal was shipped. Every subsequent year showed 
a very large increase in the shipments, and before many years 
the North British Railway Company, which had purchased 
the first dock from Mr. Erskine Wemyss, of Wemyss Castle, 
built a second and larger dock, which was finished in 1899. 
For a few years these two docks were able to cope with the coal 
traffic, but lately, with the great increase in the output, the 
accommodation proved inadequate, and it was determined to 
build still another dock, which would be sufficient in every 
way for the trade for many years to come. Plans for this new 
dock were prepared by Messrs. Blyth and Westland, of Edin- 
burgh, and the contract for its construction was let at the end of 
1907 to Robert McAlpine and Sons, of Glasgow. 

The new dock is situated to the east of the two old docks, 
and is 16} acres in extent, with a depth of water of 32ft. at 
high water of ordinary spring tides, and gates 80ft. wide. It 
is approached by a channel 120ft. wide and 1800ft. long, running 
along the outside of the seawall which enclosed the two old 
docks. This channel and the dock are situated almost entirely 
on the foreshore, and are enclosed by a seawall running along 
and outside low-water mark from the land end of the existing 
pier or breakwater to a point near the mouth of the river Leven. 
This wall is nearly a mile long; it is built for three-fourths of 
its length of concrete, and continues with a pitched slope where 
it is well above low water. The entrance to the present docks, 
which is well protected, is used for the mew dock, a part of the 
existing pier having been removed acfdss the line of the new 
channel. The whole area reclaimed by the seawall amounts 
to 44 acres, the excavation for the dock and channel being used 
to level up the rest of this area to quay level for siding accom- 
modation for the dock. For loading the coal the dock is 
equipped with hydraulic hoists, of which there are six at present ; 
but provision is made for three more when they are required. 
With all these hoists and those in the old docks no difficulty 
will be found in shipping 10,000,000 tons of coal per annum. 

The seawall was the first work started, the idea being to build 
this wall and use it as a cofferdam to enable all the works inside 
to be done in the dry. The wall was constructed on a bag- 
work foundation up to 2ft. 6in. above low water, and from 
that point to quay level of block work and mass concrete in situ. 
The width of the wall was originally 8ft. at the top, é.e., quay 
level, with counterforts every 25ft.. and a backing of 20ft 
of rubble from the excavations. This, however, was not 
carried out, as no suitable rubble was found in the excavations, 
and the wall was built of concrete 17ft. thick. The height 
of the wall varied according to the level of the bottom. At the 
north end it is about 20ft. high to quay level, and at the south 
end the maximum height is 40ft. Quay level is 5ft. above 
high water, and t! parapet on the wall is 10ft. above that level. 
For the first 400 yards from the south end the side wall of the 
entrance channel and the sea wall run parallel, and they were 
built together, making the wall in all 27ft. wide at quay level. 

Two and a-half years were required for the building of the 
wall. During the first two years very bad weather was experi- 
enced, and very little progress was made. Frequent storms and 
rough seas delayed the work, and often washed away the tem- 
porary stagings and roads. Difficulty was also experienced 
in shifting the sand overlying the rock. This was in some 
eases as much as I lft. deep, and all of it had to be removed before 
the bag-work could be put in. The bag-work was all put in 
position by divers. Goliath cranes were employed for building 
the wall at the north or shallow end, and derrick cranes at the 
south end. After two bad years a very fine summer in 1910 
enabled the wall to be finished, more than 800 lineal yards 
being constructed in six months. The wall was closed in 
October, 1910, and after the parapet was erected and a bank 
of soft material was put in along the inside, the water was 
pumped out, and the wall was found to be practically water- 
tight. 

Along the front of the old breakwater and the south end of 
the old seawall 50-ton concrete blocks had been thrown in pell- 
mell to break up the seas and protect the walls. Some of these 
had to be moved to allow the new wall to be built, and were 
then replaced outside the new wall. After the completion of 
the new seawall more of these blocks were made and placed 
along the front where the wall is on a curve concave to the 
sea, so that now the wall is protected in this way practically 
from the south end to opposite the dock gates. The gate 
entrance and the excavation in the dock and the dock walls 
were then immediately proceeded with. The gate entrance 
was built of concrete, the side walls being faced with freestone. 
The hollow quoins, roller paths, and _ sill-face were granite. 
In eight months this work was all completed and ready for the 
erection of the gates. 

The excavation in the dock, amounting to 570,000 cubic 
yards, and the dock walls, which were built of concrete with 
granite copes and were nearly 6000ft. long, were all finished 
in ten months. The excavations throughout the works were in 
soft unformed rock, but most of it required blasting before being 
lifted by steam navvies. Once the dock was finished a concrete 
cofferdam of blocks was built across the gate entrance to keep 
it dry while the water was allowed to rise in the dock. 

When the work in the dock was well advanced the entrance 
channel was started. A cofferdam was built at the outer end 
and one in the centre of the channel to enable all the work to 
be carried out in the dry. The principal work in the channel 
besides the excavation was the underpinning and completion 
of the east side wall, which had been built only from ground 
level along with the seawall, and the erection of the greenheart 
timber jetty along the whole of the west side, and on that part 
of the sea side between the end of the side wall and the dock 
gates. The sides of the channel were taken out to a slope of 
14 to 1, and the jetties were erected on the slopes. The old sea- 
wall across the line of the new channel was removed, the old 
concrete being used for forming a paved channel at the back of 
the seawall to carry off any water coming ‘over the seawall 
during storms. The fairway outside the new entrance was 
deepened by dredging. 

The contract for the hydraulic hoists, pipes, accumulators 
and dock gates was carried out by Messrs. Sir W. G. Armstrong, 
Whitworth and Co. A large hydraulic power and electric light 
station was erected at the north-west corner of the dock. 

The main access to the dock for coal is from the north, and 
a yard capable of storing 30,000 tons of coal has been laid down 
about 1 mile from the dock. The coal coming from the west 
has to be brought to the dock and shipped at a higher level, 
and alterations to the existing docks and the railway lines round 
them will have to be made when the new dock is open for traffic. 
The total cost of the works will be about £700,000. Messrs. 
Blyth and Westland were the engineers for the works, and the 
author acted as resident engineer. 


ALTERATIONS AND IMPROVEMENTS OF THE PORT 
TALBOT DOCKS AND RAILWAYS DURING THE LAST 
DECADE. 

By WixtraM CLEAVER, M. Inst. C.E. 


The author points out that experience of the maintenance 
and working of large engineering undertakings sometimes 
indicates that certain details in the original designs have proved 





to be not altogether suited to their purpose, and that the modi- 
fications found to be necessary would often afford valuable 
information if published. He therefore submits an account of 
the more important alterations and improvements carried out 
under his supervision during the last ten or twelve years at the 
Port Talbot Docks and Railway. 

After giving a short history of the undertaking, he proceeds 
to describe in detail the channel training works, sand suction 
dredging, the design of suction nozzles, floating discharge pipes, 
pontoons, &c. Channel maintenance by means of sluicing is 
dealt with, and in connection with this the fallacy of river scour 
is explained. Details are given of a dam or groyne built in the 
river to eliminate the very scour which was originally expected 
to prove beneficial, and also the results of the erection of the 
dam, in reclaiming the river bed, restoring bridge pier founda- 
tions, reducing dredging, &e 

Improved dock moorings, designed by the author, are 
described, and also the strengthening generally of existing 
moorings. Mention is made of the use of reinforced concrete 
structures at Port Talbot |Docks, and the general zesults of the 
experience gained, as well as the specific reasons for the adoption 
of this material at Port Talbot The paper then describes the 
present methods of dredging in dock, and the deposition of the 
spoil for reclamation purposes, and gives particulars of other 
methods tried previously with the same end in view. 

Details are given of the laying by diver of what is believed 
to be the first extensive submerged high-pressure hydraulic 
mains and returns in this country. The new electric and 
hydraulic power station is described. An account is given of 
the damage done to the breakwaters, &c., by the great storm of 
the 16th December, 1910, and the steps taken to repair the work 
and to prevent similar damage in future are described. 

Reasons are given for the provision of new lock gates, and 


‘the necessity for having additional sluices arranged in them, and 


a new method of fixing fender chains for the protection of the 
gates from collision is also described. The author gives reasons 
for his view that the usual aprons in front of sluice culverts, 
&c., are inadequate, and also refers to the necessity of substantial 
dock drains. The paper concludes with particulars of the 
methods adopted by the author for the prevention of subsidences 
in railway embankments, and also of special repairs carried out 
on a brick arch viaduct without interfering with the traffic 
An addendum to the paper describes the use of ammonal explo- 
sive with the Cordeaux fuse in the recent demolition of the old 
engine-house. 


OCTOBER EXAMINATIONS, 1912.—PASS LIST (interim). 


Studentship (34).—H. C. Broatch, W. H. Butcher, F. E. 
Campion, R. A. Clarke, R. T. Clews, J. Cook, G. C. H. Crawshay, 
N. Dent, A. H. Edwards, A. Hailstone, R. H. Hanney, A. 8. Hay, 
J. Hughes, R. G. Jukes, R. F. Lawrence, L. M. Laws, C. G. 
Lomax, E. Male, J. F. Newton, 8. M. Niaz, H. C. Ninham, D. B. 
Richardson, E. H. Rowbotham, J. D. Russell, L. Senior, H. A. 
Shaw, G. C. Stedham, A. F. Tabraham, A. M. Waistell, W. J. 
Watson, F. J. Webster, J. H. West, R. L. Whitmore, P. Williams. 

Associate Membership.—Candidates Examined in London 
(109): Whole Examination (64).—C. F. Ashdown, G. D. Asp- 
land, G. Atkinson, P. N. H. Baker, E. Bayly, G. C. Bedington, 
S. C. Bennett, P. G. Bennett-Powell, A. M.S. Burn, J. W. Burns, 
H. A. Campbell, A. E. Capell, R. 8. Carroll, T. M. Carter, E. D. 
Case, H. Cawthra, C. A. Chamberlin, W. R. Clarke, H. W. 
Coales, G. C. W. Davson, J. R. Elliott, R. C. Fernando, A. V. 
Gibbings, G. Gilchrist, L. Heidrich, E. H. Holmden, H. B. 
Hurst, E. G. Hutson, W. H. Huxham, R. E. Jenkins, E. de B. 
Jepson, A. L. Jones, H. Kerr, F. P. Kindell, H. Knowler, G. A. 
Ledingham, H. B. Lees, S. B. Moir, F. D. Monks, 8. C. Monks, 
C. C. Morris, T. W. Nott, C. B. Ogilvie, J. G. Pidgeon, C. Probert, 


son, V. A. M. Robertson, G. W. Rose, W. B. Ruddock, J. Russell, 
S. Shaw, T. H. Silk, J. Skillman, P. Smiles, T. H. Stern, L. J. 
Stevens, G. D. Sweetman, J. H. Turner, W. M. Veitch, R. D. 
Waters, R. J. W. Wilson. 

Examination completed by pass in Section B(23): General 
Knowledge and Section A passed previously.—J. V. Alexander, 
E. R. Baker, E. Barry, E. C. Blake, A. S. Culham, A. Eastmond, 
J. G. Freeman, J. M. Gameson, J. P. Le Grand, W. Lockhart, 
G. N. Lyall, S. G. Lyttle, G. R. L. Malet, C. Pain, K. N. Pearson, 
C. R. Reynolds, J. 8. Sawdon, A. Searle, V. R. R. Smith, J. 
Thomson, W. L. Tod, J. A. G. Tyndale, 8. Whitehead. 

Examination completed by pass in General Knowledge and 
Section B (1): Section A passed previously.—G. H. Pritchard. 

Passed in part (21): General Knowledge and Section A only of 
Scientific Knowledge (18).—F. E. G. Badger, E. E. Barnes, E. 
Black, P. C. H. Bonsey, C. A. Coard, F. H. Colebrook, A. D. 
Cowper, D. C. Cross, J. R. Fothergill, C. W. Harrison, J. Harston, 
J. B. Homewood, A. C. Jennings, E. W. Pritchard, J. G. J. 
MacSheehy. H. C. Sturgeon, C. W. Ward, T. W. Wragg. 

General Knowledze only (3).—H. Cottam, W. Rintoul, H. 
Robinson. 

The results of the examination held abroad will be announced 
shortly. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
S.W. “ Automatically Controlled Steam Generating Plant as 
Applied to the Modern Steam Car,” by Mr. A. C. Kent. 8 p.m. 


Tue INsTITUTION OF MECHANICAL ENGINEERS.—Storey’s- 
gate, St. James’s Park, London, 8.W. Papers to be read and 
discussed: ‘‘ Vapour Compression Refrigerating Machines,” 
by Mr. J. Wemyss Anderson, and “ A Contribution to the Theory 
of Refrigerating Machines,” by Mr. John H. Grindley. 8 p.m. 


PuysicaL Society or Lonpon.—The Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. 
“The Law of Plastic Flow of a Ductile Material,” by Mr. 
C. E. Larard. ‘‘ Kinematograph Illustrations of the Twisting 
and Breaking of Large Wrought Iron and Steel Specimens,” 
by Mr. C. E. Larard. ‘“‘A Column Testing Machine,” by 
Professor E. G. Coker. 5p.m. Editing Committee meeting 
at 3.45 p.m. Council meeting at 4.15 p.m. 


SATURDAY, NOVEMBER 23rp. 


THe Royat Sanitary InstiTuTe.—Provincial _ sessional 
meeting, Doncaster. A sessional meeting will be held in the 
Mansion House, when a discussion will take place on ‘* Town 
Planning in Relation to the Development of the South York- 
shire Coalfield.” To be opened by Mr. A. B. Dunne. 11 a.m. 
2.15 p.m., members will meet at the Mansion House and proceed 
to visit the Woodlands Model Colliery Village. 


MONDAY, NOVEMBER 25rx. 


INSTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, London, E. Discussion on ‘‘ The Use of Gases for 
Fire Extinction and Fumigation on Ships,” by Mr. E. Kilburn 
Scott. 8 p.m. 


Royat Scorrisn Society or Arts.—The Hall, No. 117, 
George-street, Edinburgh. ‘‘ A Weighted Lever Attachment for 
Anemometers,” No. 4958; ‘“‘The Hygrograph: A Chart for 
Facilitating the Reduction of Hygrometer Readings,” No. 4959, 
by Mr. Henry Briggs. ‘‘A Miner’s Electric Safety Lamp,” 
No. 4960, by Mr. Geo. A, Dickie. 8 p.m. 





C. Quartanos, H. C. Rawsthorne, F. O. Reynolds, B. V. Richard- | 


TUESDAY, NOVEMBER 26ru. 


Royat Society or Arts.—John-street, Adelphi, 
W.C. Colonial Section. ‘‘ The Hardwood Timbers 
South Wales,” by Professor W. H. Warren. 4.30 p.m. 


Tue INstiITuTION oF CiviL ENGINEERS.—-At the Institution 
of Mechanical Engineers, Storey’s-gate, S.W. “ Mechanica] 
Handling of Coal for British Locomotives,” by Mr. Char\: < John 
Bowen Cooke. 8 p.m. 


WEDNESDAY, NOVEMBER 27ru. 


THe Royat Society or Artrs.—John-street, Adelphi, W.c 
Second Ordinary Meeting. ‘‘ Political Economy as a (ide of 
Life,” by Mr. Harold Cox. 8 p.m. 

AERONAUTICAL SocreTY OF GREAT BrITAIN.—At the Royal 
United Service Institution, Whitehall. Discussion : * Aircraft 
as Targets for Artillery and Rifle Practice,’ opened by Bric. Jiey. 
General F. G. Stone. 8.30 p.m. 


Tae InstiruTion oF MonicrpaL ENGINEERS.—A joint 
Southern and South-Eastern District meeting in the Couuneil 
Chamber, No. 4, Southampton-row, London, W.C. Paper ; 
“ The Effect of Recent Decisions upon the Arbitration Cli \\se,” 
by Mr. W. Valentine Ball, M.A. 8 p.m. 


lc ndon, 
of New 


THURSDAY, NOVEMBER 28ru. 


InsTITUTION OF LocomoTIVE ENGINEERS.—St Bride’s 
Institute, London. ‘‘ Water Softening for Locomotive U <0,” 
by Mr. J. P. O’Callagan. 7 p.m. 


FRIDAY, NOVEMBER 29rn. 


Tue Society or ENGIneEerRs.—-39, Victoria-street, W. 
‘** Ships’ Cargoes : Disinfection and Fire Extinction,” by Mr. G, 
Canning. 8 p.m. 


Tse InstirvuTiIon OF MuNICIPAL ENGINEERS.—A joint 
Western and South-Western District meeting at Gloucester, 
Discussion of Mr. A. Winter Gray’s paper “ Superannuation and 
Security of Tenure,” which will be taken as read. 4 p.m. 


SATURDAY, NOVEMBER 30rx. 


Tue InstTiITUTION OF MouNIcIPAL ENGINEERS.—A 
Western and South-Western District meeting at Exeter. 
cussion of Mr. A. Winter Gray’s paper, “‘ Superannuation and 
Security of Tenure,”’ which will be taken as read. Discus-ion 
on the question of ‘“ Working-class Housing,” when two or 
three short papers will be presented. 4 p.m. 


joint 
Dis. 


MONDAY, DECEMBER 3rp. 


R6NTGEN Socrery.—-At the Cancer Hospital (Free), Fulham - 
road, 8.W. General Meeting, and Visit to the new Electrical 
and Radio-Therapeutic Department, the Physical Laboratories, 
and the Laboratories of the Research Institute at the Cancer 
Hospital, Brompton. The apparatus will be shown and demon- 
strations given of single-impulse exposures, diathermy, electro- 
coagulation, radium technique, &c. 8.15 p.m. 


WEDNESDAY, DECEMBER 4ru. 


Yorxksuire Locat SEcTION OF THE INSTITUTION OF ELrEc- 
TRICAL ENGINEERS.—At the Leeds University. ‘* Roller and 
Ball Bearings,”’ by Professor J. Goodman. 7.15 p.m. 


FRIDAY, DECEMBER 6rx. 





NorrTHampTon Potytecunic InstiruTe.—The annual prize 
distribution to the successful students of the Polytechnic during 
the session 1911-1912 will be held at the Institute, St. John- 
street, Clerkenwell, E.C. The Marquess of Northampton, 
will distribute the prizes and certificates at 7.30 p.m. 


SATURDAY, DECEMBER 7rx. 


Tue INstTITUTION OF MUNICIPAL ENGINEERS.—North-Western 
District Meeting at Manchester. Particulars later. 


SATURDAY, DECEMBER l4ra. 


THe INstTITUTION OF WATER ENGINEERS.—At the Apartments 
of the Geological Society, Burlington House, W. Seventeenth 
Winter General Meeting. ‘‘ Some Recent Examples of Pollution 
of Public Water Supplies,” by Dr. J. C. Thresh; ‘ The Valua- 
tion of Water Undertakings on Transfer to Local Authorities,” 
by Mr. E. J. Sileock ; “* Recent Advances in the Science of Water 
Purification,” by Mr. Adolph Kemna. 10.30 a.m. Special 
yeneral Meeting at 10 a.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Advance in Steel Prices. 

Tue steel makers have been busy since last report 
sitting in conference upon the question of prices. On Thursday 
of last week the Midland Steel Association, which includes 
the Staffordshire makers, met and discussed matters, and on the 
following day there was a joint meeting in London of the Execu- 
tives of the Association governing the trade in the West of 
Scotland, the North-Eastern Associations, and the Midland body. 
It is understood that at the conference, which was presided over 
by Mr. Smith, of Bolekow, Vaughan and Co., Limited, the makers 
from all the districts announced that they were full of work for 
months ahead, and that there was great difficulty in satisfying 
consumers’ requirements in the matter of deliveries. Particu- 
larly was this so in respect of plates of every description, alike 
ship, bridge, tank, &c., and of angles, tees, and channels. The 
decision was unanimous that, considering the high price also 
of raw materials, the time had arrived for another advance in 

rices, and it was resolved that an advance of 5s. per ton should 
he made this week. Accordingly, the leading Staffordshire 
steel firms have advanced prices 5s. per ton, and it is understood 
that the Scotch and Cleveland firms have taken similar action. 
The rise applies to all descriptions of manufactured steel. 
Staffordshire and Midland bars, rounds, and squares now become 
£8 5s. to £8 10s., flats £8 2s. 6d. to £8 7s. 6d., tees £8 5s., and 
channels £8 2s. 6d. Plates for bridges, tanks, and railway 
wagons become £9 10s. and upwards. 


Increased Trade Confidence. 

The marked buoyancy which characterises business 
in the North is stimulating more activity here, and there appears 
to be less hesitancy with regard to the future. The reported 
armistice in connection with the war had a_ wonderfully 
good effect upon the market at Birmingham to-day (Thursday), 
and increased trade confidence was observable on all hands. 
There can be no retrograde movement so long as pig iron remains 
at its present high level, and as yet there is no indication of « 
fall. Smelters state that while they are not in receipt of many 
new contracts, all the iron they are producing is going into 
consumption against old orders. In manufactured iron iron- 
masters generally have something like three months’ work on 
their books. Latterly there has been rather less inquiry for 
supplies in the new year, and in one or two branches buyers 
have been encouraged to hold off by an easing of prices, but this 








has not_extended far. 
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Effect of Warrant Iron Strength. 
There is a very strong demand for foundry pig iron 
Midland makes are off the market. Business in forge 
1 by the heavy engagements of smelters. There is 
hange in prices, which continue firm, particularly 


and som - 
jron is limite 


sactivally no © ‘ ‘ - 
gen sae of the strength of the warrant market. South Staf- 
Sadat e common forge iron realises 60s. 6d.; part-mine, 65s. 
gore - best all-mine, 90s. to 95s.; and ¢ Id blast, 125s. One 
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4 ott imptonshire brand was down in price, but this was not 
oO ul . . 7 > 
eymptomatic. Quotations generally ranged from 64s. 6d. to 
ymnptome . > ° 7 
rin Pa Some of the Derbyshire makers have sold practically 
WIS. ° 


output for the time being. Quotations for supplies 


er 
all th to 67s. 


offered remain at 66s. 
Bar Iron Prices. 

There is more business being placed in bars, but mer- 

ualities have not been restored to high-water mark, 





ehant 

og cing made at £8 5s. to £8 7s. 6d. Marked bars are selling 
reguiarly at the £8 10s. basis. A good deal is heard of the large 
consigninents of Belgian iron which are coming forward for 
the nut and bolt trade of the Black Country. The home pro- 


ducer is still able to find an outlet for all he has to sell at about 
¢8, though the Continental price is substantially below this. 
Hoop iron continues at £8 10s, and gas tube strip at £8 5s. to 


£8 7s. Gd. 


Galvanised Iron Shipments. 

Galvanised sheets have weakened in price during the 
ast few days, quotations now ranging from £12 17s. 6d. to £13 
(f.o.b. Liverpool). ‘This movement. 1s said to be due to the 
fact that merchants were underselling makers, Exports of 
ised sheets last month were exceptionally heavy. The 
quantity shipped was 71,075 tons and the value was returned 
at £938,094, these figures comparing with 54,147 tons and 
£657,130 in the corresponding month of last year, and 51,152 
tons and £642,571 in October, 1910. For the completed ten 
months of the year the shipments of galvanised sheets amounted 
to 534,216 tons of the value of £6,899,596. Prices in the black 
sheet trade which ministers to the needs of the galvanised 
industry are somewhat easier, but this condition was not unex- 
pected. Nominally quotations remain at £8 12s. 6d. to £8 15s. 
for doubles and £9 to £9 2s. 6d. for trebles. 


galvan 





Railway Rolling Stock Prosperity. 

During the past few months India has probably been 
the best export market for railway rolling stock. But a fair 
demand is also still met with from South America. The total 
exports of earriages and parts last month were of the value of 
£89,767, compared with £66,054 in October last year. For the 
ten months ending with October the value was £658,540, com- 
pared with £439,199 last year. There was also an increase in 
the wagon exports last month. The value was £136,454, 
compared with £111,866 in October last year, and £66,401 in 
October, 1910. For the past ten months the aggregate was 
£1,587,628, showing an increase of 24 per cent. compared with 
the same period of 1911, and over 41 per cent. over the first ten 
months of 1910. In connection with these large increases it 
has to be remembered that the figures this year have been 
inflated by higher prices owing to the increas d cost of materials. 


Wire and Wire Rods. 

The steel wire trade is reported to be feeling the effect 
of German competition, but a peculiar feature in this trade is 
that makers could produce and sell much more if they could get 
steel. The bulk of the wire rods come from Germany, and the 
explanation, well founded or not, is that the German Government 
has commandeered a large quantity of the rolling stock in readi- 
ness for Balkan possibilities. The explanation sounds a little 
far-fetched, but about the inability of the wire maker to get 
adequate bar supplies from Germany there can be no doubt, 
and the deficiency is becoming serious. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Strong. 

THE attendance on the Iron Exchange on Tuesday was, 
if anything, rather above the average. There was a very firm 
feeling in pig iron, so far as English brands were concerned ; 
Staffordshire, Derbyshire, and Middlesbrough were dearer. 
Scotch was also very strong. There were inquiries as to forward 
delivery, but sellers showed no disposition to commit themselves 
far into the future. Finished iron and steel steady and un- 
changed. Copper steady, but sheet lead and English tin ingots 
are 5s. and 20s, per ton lower respectively. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 73s. 6d. to 
74s.; Staffordshire, 72s. 6d. to 73s. 6d.; Derbyshire, 73s. to 
73s. 6d.; Northamptonshire, 72s. to 72s. 6d.; Middlesbrough, 
open brands, 76s. 10d. to 77s. 4d. Seotch: Gartsherrie, 82s.; 
Glengarnock, 80s. (official price, 80s. 6d.); Eglinton, 79s. 6d. 
to 80s.; Summerlee, 80s., delivered Manchester. West Coast 
hematite, 83s. 6d. to 84s., f.o.t. Delivered Heysham: Gart- 
sherrie, 80s.; Glengarnock, 78s. (official price, 78s. 6d.) ; Eglin- 
ton, 77s. 6d. to 78s.; Summerlee, 78s. Delivered Preston : 
Gartsherrie, 81s.; Glengarnock, 79s. (official price, 79s. 6d.) ; 
Eglinton, 78s. 6d. to 79s.; Summerlee, 79s. Finished iron : 
Bars, £8 10s.; hoops, £8 12s. 6d.; sheets, £9 5s. Steel: Bars, 
£8 7s. 6d. to £8 10s.; Lancashire hoops, £8 12s. 6d.; Staffordshire 
ditto, £8 7s. 6d. to £8 12s. 6d.; sheets, £9 to £9 5s.; boiler-plates, 
£9 5s. to £9 10s.; plates for tank, girder, and bridge work, 
£8 7s. 6d. to £8 12s. 6d.; English billets, £6 10s. to £6 12s. 6d.; 
foreign ditto, £5 15s. to £5 17s. 6d.; cold drawn steel, £10 5s. 
to £10 15s, Copper: Sheets, £93 per ton ; small lots, 11d. per 
pound ; tough ingot, £84 to £84 10s.; best selected, £84 5s. to 
£84 15s. per ton ; copper tubes, 114d.; brass tubes, 94d.; brazed 
brass tubes, 10}d.: rolled brass, 84d.; brass wire, 83d.; brass 
turning rods, 8d. to 84d.; yellow metal, 7/d. to 74d. per pound. 
Sheet lead, £22 10s. to £23 per ton. English tin ingots, £231 10s. 
per ton. 





The Lancashire Coal Trade. 


There was a good attendance on the Coal Exchange, 
but demand for house coal was slow, and buyers occasionally 
showed a disposition to grant concessions to induce business. 
In slack, inquiries ran chiefly as to delivery over the next twelve 
months, but stocks in all quarters are small, and prices had a 
hardening tendency. Shipping and bunkering coal quiet. Best 
Lancashire house coal, 16s. 10d. to 17s. 10d.; good medium, 
15s. 4d. to 16s. 4d.- domestic fuel, 12s. 7d. to 14s. 7d.; screened 
steam coal, 9s, 9d. to 11s.; slacks, 8s. 6d. to 10s. 6d. 


Manchester Association of Engineers. 
ON Saturday, the 23rd inst., a paper will be read before 


the above Society by Mr. P. V. Vernon, entitled ‘‘ Some Milling 
’-xperiments.” 


The Engineers’ Club. 
" understand that the premises in Albert-square, 
Manchester, formerly occupied by the Arts Club, have been 
secured for the home of the above. With a view to providing 
the necessary funds, which will have to be found immediately, 
for the decoration and furnishing of these commodious premises, 


the other members to pay their subscriptions for several years 
in advance. It is hoped to have the premises ready early next 
Spring. 


Liverpool Engineering Society. 

On Wednesday last a paper entitled “‘ Vagaries of 
Engineering Practice,” was read by Mr. J. Hamilton Gibson, 
M. Inst. N.A. The President, Professor W. H. Watkinson, 
was in the chair. The paper was intended to summarise a few 
of the divergencies of engineering practice, and chiefly in con- 
nection with tank boilers and reciprocating engines. On the 
subject of engine design the author laid down a line fo1 general 
guidance as follows :—(1) Find out exactly what is required to 
be done, and (2) find out what are the precise conditions of 
service. Then design an engine having the fewest parts, the 
fewest joints, and the smallest number of accessories possible 
to attain the desired result. On the subject of boilers, the 
author said there were fewer vagaries to grumble at, as the Board 
of Trade, Lloyds, and other authorities had drawn up full and 


comprehensive rules. He said that marine boilers must be | 


free to “‘ breathe” in all directions. There were some superin- 


tendents, however, who insisted on “ roofing ”’ stays tying the 


combustion chamber tops to the shell, in which case the Board | 


of Trade required the combustion chamber bottoms tied to the 
shell also, thus making a more or less rigid connection from the 
top to the bottom, which often led to trouble. 


Engineers’ Labourers’ Wages. 
The offer to give a general alvance in the labourers’ 
wages of Is. per week has, I am informed, not proved acceptable 
to the men, and further negotiations are in progress. 


Proposed Tramways on the Lancashire Seaboard. 


The Liverpool tramways manager, Mr. Mallins, who | 


was called in to report on the Southport Corporation tramways 
undertaking, has outlined a scheme of tramways for the develop- 
ment of the district. He recommends that a tramway should 
be constructed along Fleetwood-road, thence along the pro- 
posed promenade to Ainsdale, connecting up to the esplanade 
there, a distance of 5} miles. He says this line might some day 
form an important link in a chain of tramways connecting 
Liverpool and Southport along the seashore, and ultimately 
across the estuary of the river Ribble, connecting Blackpool, 
Southport, and Liverpool. There does not appear, Mr. Mallins 
says, to be any great engineering difficulty in connection with 
such a project, and with the co-operation of the various local 
authorities the line could be built and jointly operated in the 
interests of all. By the construction of such a line the distance 


miles, and between Liverpool and Blackpool by 14 miles. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 
There is really nothing new to report in connection 
with the hematite pig iron trade of this district. Throughout 


iron. Steel makers are taking big supplies of iron, and this 
outlet stands for a large proportion of the total make. Outside 
the district the demands of users are highly satisfactory. Makers 
are, however, not able to get full supplies of coke and thus are 
not able to increase their output in proportion to the iron 
required. They are quoting 86s. 6d. per ton net f.o.b. for parcels 
of mixed numbers of Bessemer iron. For special qualities of 
iron there is a steady demand, and about 89s. per ton is quoted 
and upwards. During last week a shipment of pig iron was made 


that note should be made of it. In the warrant market there 
with sellers quoting 83s. 6d. per ton net cash. 


Iron Ore. 
For iron ore there is a very full demand not only on the 


are being sent to Scotland, particularly from the Hodbarrow and 
other Cumberland mines, and odd cargoes are sent of Furness 
ores. Increased attention is being given to new beds of ore. 
The Millom and Askam Company is meeting with success at its 
mining property at Ullbank in Cumberland, and some good 
thick beds have already been proved, and the necessary shaft 
is to be sunk to work the ore. This ore is reported to be of very 
good quality. Prices are firm with good average sorts quoted at 
18s. 6d. and the best ores run up to 26s. 6d. per ton net at mines. 
Spanish ores are in steady request at 23s. per ton delivered. 
Irish ores are being brought into Barrow at odd times. 


Steel. 

In the steel trade there is on every hand a very busy 
state of affairs. At Barrow and Workington good orders are 
held in practically every department and the output is heavy. 
Rails are being rolled at Barrow and Moss Bay for home users 
and also for shipment to the Colonies, and satisfactory deliveries 
are being made all the time. The business on offer in steel 
rails is large and prices are firm with heavy sections quoted at 
£6 12s. 6d. to £7 per ton. Light rails are at £7 12s. 6d. to £7 15s., 
and heavy tram rails are at £7 12s. 6d. per ton. For steel ship 


going to be large for some time to come, and on general account 
the demand is equally brisk. Ship plates are firm in price at 
£8 10s. per ton and boiler plates are at £9 to £9 10s. per ton. 
The hoop and wire mills are busy, and hoops are at £8 10s. per 
ton. Steel billets are still quoted at £6 10s. and tin bars at 
£6 7s. 6d. per ton, and represent fair businesses. 


Shipbuilding and Engineering. 
These trades remain very busily employed. No new 


in all branches of the trade. 


Fuel. 

There is a full demand for coal. Coke is in particularly 
brisk request and the supply is short. East Coast sorts of coke 
are quoted at 30s. 6d. per ton delivered to West Coast furnaces. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Is the Boom Weakening ? 


So far as the big armament and ordnance works are 
concerned, there seems not the slightest easing off in the pres- 
sure of orders, and in the industrial sections of the iron and 
steel trades things are very brisk indeed. But during the 
week I have had repeated to me in more than one quarter a 
hint that a little falling off in the “‘boom”’ conditions is per- 
ceptible. For instance, I learn that several of the rolling mills 
in this district are not so busy as they have been for the past 
few months, and are actually seeking orders, a thing they have 
not done for a very long time. On the other hand, some are 
still full up, and looking for even better trade and higher prices. 
Raw material quotations are firm, but without change. A 
good business is being done in East and West Coast hematite. 
For Lincolnshire pig iron there is no inquiry at all. Makers 
are not anxious to sell, and are just now only concerning them- 
selves with delivering what has already been sold. They are 


offering nothing. The representative here of one North of 


England firm declared that he could take no contracts until the 





it 1s proposed to elect 50 life members at £50 each, and to ask 





between Southport and Blackpool would be shortened by 24 | ' : ’ 
| ing to fuel, the real Parkgate seam of coal has just been found 
| at the Hornthorpe Pit, Eckington, near Sheffield. The seam 
| previously discovered was at first thought to be the Parkgate, 
| but this was subsequently disproved. The new seam, which 
| was found 54ft. deeper, is 3ft. thick, and is expected to be 5ft. 
| further on. This discovery, it is believed, will mean employ- 


| 

| : 

North Lancashire and Cumberland there is a very busy state | ment for a large number of men and youths for about half a 
3 d 

| 


of affairs. Orders are well held, representing large tonnages of | 


| 


from Barrow to Antwerp, an event so uncommon now-a-days | 


has been a little more movement and prices are again higher 


part of local smelters but from outside sources. Large supplies | 


going to be higher.” He did not admit that things are not 
| quite so firm, and added that in Middlesbrough everyone was 
busy, with all likelihood of remaining so. The tendency to 
easiness noticed in Sheffield may, of course, only be due to the 
unsettled state of politics at home and abroad, or be connected 
with the “tailing off’ which so often precedes the end 
of the year stocktaking. The present quotations for Derby- 
| shire pig iron are :—No. 3 foundry, 70s., and forge, 67s., while 
bars are £8 10s. At these prices there has been some quiet 
buying going on, but, generally speaking, the market has been 
idle. One merchant tells me that it is his firm conviction that 
top prices have been by no means reached. He says that wise 
people are buying and the unwise holding off, because presently, 
when it is realised that no reduction is in prospect, there will be 
a rush on the market, with the inevitable result. This may seem 
exactly what one would expect a merchant to say, but there 
| are certainly not wanting proofs that something of the sort is 
| really going to occur. It is probable that a very awkward time 
is ahead——a period when iron will be very scarce indeed and 
prices excessively high. There are very large quantities of 
Swedish pig iron coming into the town. The prices here remain 
| about the same, as do also the quotations for Swedish billets, 
ingots, and bars, and Bessemer and hard Siemens billets. 


Round the Works. 

As indicated above, the armament works are very 
busy, and with them several other Sheffield firms engaged in 
supplementary work for warship equipment. Vickers Limited, 
I hear, are making the battery armour for the new battleship 
Marlborough at Devonport, whilst Cammell, Laird have in 
| hand the conning tower for the same battleship. Another of 
| the armament firms is making turbine drums for French battle- 
ships, and there are, it is stated, good armour-plate contracts 
in execution for the Spanish Admiralty. One of the local steel 
rolling mills, I understand, has a big order for steel rails for the 
| Lancashire and Yorkshire Railway Company, and other contracts 
| placed with Sheffield firms include a heavy tonnage of springs 





| for the East India Railway, and tires for South America. There 


| has been communicated to me by the firm concerned brief par- 
| ticulars of what appears to be a very remarkable discovery by 
them, though I have not yet found an opportunity of personally 
verifying the claim. The discovery is said to be a method of 
| forging blanks for all purposes, so closely resembling the finished 
article that little or no finishing, in the way of grinding, filing, 
&c., is required, thereby producing a well-defined and shaped 
article at a greatly reduced price. Supposing the discovery is 
all that is claimed for it, the cutlery and kindred trades should be 
chiefly concerned, for the firm declares that steels worked by 
this new process stand as well as the hand-forged article. Turn- 


century at least. 


“*Made in Sheffield.” 

Some little time ago a determined stand was made 
against the palming-off, chiefly by foreigners, of plate, cutlery, 
and foreign steel work as “ Sheffield-made.”” An Advisory 
Committee was established on the initiative of the Cutlers’ 
Company with the object of protecting Sheffield industry in all 
parts of the world. Last year the public was asked to sub- 
scribe, and £11,797 has been raised towards a fund for carrying 
on the compaign, and on Tuesday the first annual meeting of 
the Committee was held at the Cutlers’ Hall. The Government 
is lending substantial encouragement to the movement, and 
already many foreign frauds have been exposed and defeated. 
An application for the registration of the word “ Sheffield ” in 
the United States for railway and other cars was opposed by 
the Cutlers’ Company, with the result that the application was 
finally abandoned. In most cases the offences committed are 
by German firms, and one of more than ordinary interest has 
involved very prolonged litigation in Germany, where a new 


| trial has just been ordered. In this case the British Royal 





plates there is a good steady demand. Local requirements are | 


Arms had been borrowed. 


A Strike Ended. 


In the cutlery trade things are very brisk indeed, 
and in some cases manufacturers are unable to take further 
orders for delivery until the New Year. For a month past a 
difficulty makers have had to face has been a strike of horn 
pressers, but happily this came to an end on Monday. The men 
struck for an advance of 10 per cent., but capitulated to the 
employers’ offer of half that amount. 


Fuel. 

On the steam coal market the chief feature of the 
past week has been the strongly maintained demand for indus- 
trial consumption. At such a pressure has this been that it is 
practically impossible to increase it, while on the other hand the 
closing of the shipping season will release supplies usually 
exported and create more competition amongst collieries on 
the home market. Already it is said that some spot lots of 
South Yorkshires have changed hands at lower rates, and every- 
thing points to the production in this section of the market 
having overtaken the demand. Washed nuts and slacks are 
remarkably strong, with very little obtainable in the open 
market, collieries being well sold under contract. Quotations 
per ton at the pit run :—Best South Yorkshire hards, 10s. 3d. 
to lls.; best Derbyshire, lls. to lls. 6d.; second qualities, 
9s. 9d. to 10s. 6d.; steam cobbles, 10s. to 103. 6d. Coke prices 


| keep very firm, with an upward tendency. 


orders are to hand, but the programme before builders is heavy | 





New Year. When asked why, he replied, “‘ Because prices are 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THERE has been a good deal of animation in the iron 
market this week, and values have touched higher prices than 
have been named for over twelve years. The steady rise in 
quotations since last report has been due to greater confidence 
as to the outcome of the war in the Balkans. The prolonged 
anxiety in that respect seems to have disappeared. The rise 
is occasioned not by speculative operations, but by the all 
unprecedented strength of the trade situation. The remark- 
ably good position of the iron and steel industries is acknow- 
ledged on every side. The annual reports of five of the largest 
iron and steel firms in the North of England have been issued 
this week, and show that the past twelve months have been 
very satisfactory, despite the fact that the works were closed 
for some weeks during the miners’ strike. The highest price 
paid this week for early f.o.b. delivery of No. 3 G.M.B. Cleve- 
land pig iron was, so far as could be ascertained, 68s. 6d., but 
the market has since eased a little, and the price now is firm at 
63s. No. 4 foundry and No. 4 forge, especially the latter, are 
scarce, and are quoted the same price as No. 3, whilst mottled 
and white iron each stand at 67s. 6d. No. 1 Cleveland iron is 
at 7ls.,,and the supply of this quality is in excess of require- 
ments. 


Heavy Sales of Hematite. 
The East Coast hematite pig iron trade at the present 
time is in a much stronger position than has been the case 
for several years. The great activity at the steel works has 
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caused an exceptionally large consumption. New inquiries 
are coming to hand with great regularity, but some makers 
are cautious of committing themselves too far ahead. The 
present output of iron is going into prompt use, and as a rule 
producers have little surplus iron to thrust on the market after 
meeting their current contracts. The generally expected 
forward business in hematite iron occurred this week. Sheffield 
consumers have been in the market, and their inquiries have 
ended in heavy sales. The contracts have been made on terms 
which under present conditions must be regarded as very 
favourable to the purchaser. The principal sale over periods 
next year was at 89s. for mixed numbers, delivered at Sheftield 
and less 2} per cent., so that with the 6s. carriage the price 
works out “at something like 80s. 9d. at works, whereas the 
generally recognised market quotation for as early delivery 
as possible is fully 82s. A further advance in prices is antici- 
pated in view of the rise in Cleveland pig iron and the increasing 
cost of raw materials. 


Iron-making Materials. 

A firm tone still characterises the foreign ore trade, 
although very little new business has been reported. Iron- 
masters have not much need to buy for early needs, and they 
are fairly well covered as regards ore till over the spring of next 
year. Values are maintained on the basis of 23s. for Rubio of 
50 per cent. quality. The price of freights is fixed at 7s. 6d. 
Bilbao—Middlesbrough. Furnace coke has become very dear, 
and up to 26s. is now quoted for medium furnace qualities 
delivered at works. There has been a dearth of coke in the 
North-East of England ever since the national miners’ strike. 


Coal and Coke. 

A fairly active business is being transacted in the coal 
market. Inquiries from all quarters are very insistent and 
prospects point to a “ squeeze ” ruling from now to the end of 
December. Indeed, in a number of quarters a big jump forward 
in prices is talked of as possible, accompanied by not a little 
excitement. This feeling no doubt emanates from the sudden 
and big demand from Russia for steam coal—upwards of a quar- 
ter of a million tons—for delivery at the Lower Baltic ports 
during the next two months or so. It is stated that buyers 
for Russia are offering cash against document. In other respects 
the coal markets all round are very steady for prompt and for- 
ward supplies. Steam smalls are in brisk demand and practically 
unobtainable. Durham bunkers are now moving freely at 
advancing values, and gas and coking fuel are both meeting 
with keen competition. Best qualities of Durham gas coals 
are quoted from 15s. to 15s. 3d., and seconds at 14s. 6d. Ordinary 
bunkers are fully 13s. 6d. to 13s. 9d., and best bunkers at 14s. 3d. 
A contract for 20,000 tons of second-class Durham gas coals 
was arranged this week at I4s. 3d. per ton f.o.b., shipment 
January to June next year. Scarcity still marks all classes of 
coke and consequently prices are very stiff. Up to 28s. has to 
be paid for foundry coke, 25s. for furnace coke, and 22s. 6d. for 
gas coke. 


Finished Iron and Steel. 

The iron and steel trades continue in a healthy con- 
dition, and exceptional activity is the rule at most of the works. 
The production is at its highest and some firms have made 
record outputs. Makers of all descriptions have excellent order 
books and are offered a good many more than they can accept. 
This week steel joists and steel ship plates and angles have been 
advanced 5s. per ton. Quotations for other descriptions are 
very strong and show an upward tendency. Common iron bars 
are £8 10s; best bars, £8 17s. 6d.; best best bars, £9 5s.; pack- 
ing iron, £6 5s.; iron ship plates, £8; iron ship angles, £8 10s.; 
girder plates, £8 2s. 6d.; iron boiler plates, £8 17s. 6d.; iron 
sheets, singles, £8 7s. 6d; iron sheets, doubles, £8 12s. 6d.; 
light iron rails, £7; steel bars, basic, £8; steel bars, Siemens, 
£8 5s. to £8 10s.; steel ship plates, £8 5s.; steel girder plates, 
£8 2s. 6d.; steel boiler plates, £9; steel joists, £7 7s. 6d. to 
£7 10s.; steel ship angles, £7 17s. 6d.; steel sheets, singles, 
£8 15s.; steel sheets, doubles, £9 ; steel hoops, £8 2s. 6d.; steel 
strip, £8; all less the usual 2} per cent. f.o.t. Heavy steel 
rails are £6 12s. 6d. to £6 15s.; and steel railway sleepers, £7 to 
£7 2s. Gd. net f.o.b. Cast iron railway chairs are £4 10s. to 
£4 12s. 6d.; cast iron pipes, l}in. to 2in., £6 12s, 6d. to £7; 
3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 24in., £6 to £6 2s. 6d.; 
and cast iron columns, plain, £7 7s. 6d. f.o.r. at makers’ works. 
Tron and steel galvanised corrugated sheets, 24 gauge, in bundles, 
are £12 15s. to £13 f.0.b., less the usual 4 per cent. 











Trouble Threatened at Cleveland Mines. 


Trouble appears to be brewing again in the Cleveland 
ironstone mining district over the question of non-union labour. 
‘The matter was discussed at a meeting of the Miners’ Association 
on Monday, and the executive decided that some prompt and 
drastic measures were necessary. The g neral organiser, who 
visited several branches of the association, stated that there was 
some dissatisfaction owing to the employment at several mines 
and quarries of non-union men, who were working alongside 
union men and receiving the benefits which the association had 
fought for. A resolution was passed to the effect that unless 
the organiser was in a position to be able to give a more satis- 
factory report regarding the men alluded to the district council 
of the association should be recommended to consider the advisa- 
bility of the whole of the members tendering their notices as a 
protest against the non-union men. 


New Graving Dock. 

The new graving dock constructed at North Shields 
for Smith’s Dock Company on the site of its old shipyard is 
now completed and will be opened next week. The Anglo- 
American Oil Company’s steamer Iroquois will be the first. vessel 
placed in it. The Iroquis, which is 476ft. long by 60ft. beam, 
will be the largest ship ever docked in Shields Harbour. The 
dock, which is the largest in North or South Shields, has been 
constructed by Sir John Aird and Co., London, the dock gates 
have been built by Sir William Arrol and Co., Glasgow, and the 
pumping machinery has been made by Allen and Sons, Bedford. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


New Record in Warrant Prices. 


THE expectation of an early termination of the war 
in the Balkan States has been the cause of a revival of interest 


in the iron market, and a new record has been made in warrant | 


Business has taken place more largely for future delivery 


pr ic es. 
and a considerable amount of 


up till near the end of February, 
iron has been sold for intervening fixed dates. Merchants and 
consumers whose commitments expire with the end of the 
year are now faced with the necessity of making new arrange 
ments, and as makers are delivering their entire production, 
probably in most cases it follows that any considerable demand 
strengthens quotations. Since last report business has been done 
in Cleveland warrants from 67s. 2d. to 68s. 4d. cash, 94d. 
to 68s. 9d. one month, and 68s. 3d. to 69s. 44d. three months. 


67s. 


Transactions have also been noted at 68s. for delivery in ten 
days, 68s. 7d. thirteen days, 68s. 3d. for January 3rd, and | 
68s. 2d. to 68s. 7d. for February 7th. There is a good and well- 


sustained demand for Cleveland iron in Scotland. The amount 
of the arrivals does not appear to be a very correct indication of 
the current demand, inasmuch as shipping arrangements have 
recently been interfered with by rough weather at sea and 
for other reasons. So far as can be ascertained, there is the 





prospect of a large demand on the part of Scotch consumers, 
extending over an indefinite peiod. 


Scotch Pig Iron Trade. 

The demand for Scotch pig iron is well maintained, 
and prices are firm, with an upward tendency. Govan and 
Monkland, Nos. 1, are quoted f.a.s. at Glasgow, 7és.; Nos. 3, 
74s. 6d.; Carnbroe, No. 1, 80s.; No. 3, 76s.; Clyde, No. 1, 81s.; 
No. 3, 76s.; Calder, No. 1, 81s. 6d.; No. 3, 76s. Gd.; Summerlee, 
No. 1, 82s.; No. 3, 77s.;  Gartsherrie and Langloan, No. 1, 
82s. 6d.; No. 3, 77s. 6d.; Coltness, No. 1, 97s. 6d.; No. 3, 79s. 6d.; 
Eglinton at Ardrossan or Troon, No. 1, 75s. 6d.; No. 3, 74s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 82s. 6d.; No. 3, 77s. 6d.; 
Dalmellington, at Ayr, No. 1, 77s.; No. 3, 75s.; Shotts, at Leith, 
No. 1, 8ls.; No. 3, 7ts.; Carron, at Grangemouth, No. 1, 82s.; 
No. 3, 77s. per ton. G.M.B. iron is 6d. per ton higher than a 
week ago, while some of the special brands are advanced 6d. to 
Is. per ton. The export demand for Scotch pig iron is fairly 
active, although not so good as might have been anticipated 
from the general activity of trade. There are 88 furnaces in 
blast in Scotland, compared with 84 at this time last year. 








The Hematite Trade. 

There has been more inquiry in the last week or two 
for hematite pig iron, the prices of which are higher. | Cumber- 
land hematite warrants have been purchased in Glasgow market 
at 82s. and 82s. 3d. for cash, f.o.b. at Cumberland ports, and 
sellers are now asking 82s. 6d. The market for Scotch hematite 
is fairly active, and 85s. per ton is asked for West of Scotland 
delivery. 


Higher Prices for Steel. 

The great bulk of the trade in steel is being done under 
specifications connected with contracts fixed a considerable 
time ago, and there has consequently for some time been no 
variation in quotations. As regards fresh business, particularly 
for various kinds of structural iron, there has been a difficulty 
in making satisfactory arrangements on account of makers 
having to pay enhanced rates for the raw material. The 
steel makers have at length been obliged to revise their prices, 
which have this week been advanced 5s. per ton all round. 
David Colville and Sons, Dalzell Steel and Ironworks, Mother- 
well, advise that Siemens steel plates, marine quality, are now 
quoted £9 12s. 6d.; land boiler quality, £9 7s. 6d.; ship quality 
plates, £8 7s. 6d.; Siemens steel bars, boiler quality, £9 10s.; 
ship quality, £9; and Siemens steel angles, £8, all subject to 
5 per cent. discount for delivery in the Clyde district. The 
inquiry for steel from abroad is quite encouraging, and a great 
variety of goods is being prepared for shipment to the Colonies, 
South America, and elsewhere. Scarcely a department of the 
finished iron and steel trades could be cited which is not sharing 
in the present activity. As regards the bar iron trade, it may 
be noted that while the works are well employed, there is not the 
same assurance of a continuance of busy trade as in the steel 
industry, but, at the same time, there seems no reason to take 
an unfavourable view of the prospects. 


Shipbuilding and Engineering. 

The shipbuilding trade appears to maintain its activity, 
notwithstanding the large amount of tonnage that has recently 
been completed. The new orders placed are of importance, 
and will provide a large amount of additional employment. 
Various contracts have been recently arranged for providing 
additions to prominent ocean lines, and the Clyde is obtaining 
a good share of Admiralty work, including the construction of 
several sets of oil engines for vessels that are being constructed 
elsewhere. Marine engineers have been very busy, and they 
have the prospect of a continuance of active times, and boiler- 
makers as well as firms engaged in the supply of auxiliary 
| machinery are also sharing in the prevailing activity. There is 
still a good deal of labour unrest to be dealt with, and strikes 
in sections of the shipbuilding trade are causing no little delay 
in the execution of work ; but every effort appears to be made 
by the Employers’ Association to smooth over difficulties of 
this nature with as little loss of time as possible. 





The Coal Trade. 

Taking the Scotch coal trade all over, its general con- 
dition must be regarded as favourable. Shipments have fallen 
away to some extent on the Clyde, but a substantial increase is 
to be noted at East Coast ports, which have been busier than was 
expected now that the Baltic season is at an end. In some 
districts a scarcity of railway wagons is still being felt, although 
the railway officials are apparently doing their best to remedy 
this defect. There is no material change this week in coal 
prices. Open weather has restricted the household consump- 
tion, but prices of house coal are steady. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Trade of the District. 

Last week a very firm tendency was shown in the coal 
trade, though steamers had been unduly delayed. Colliery 
owners were all well booked, and in trade and ’Change circles 
the air was full of satisfactory reports and hopeful opinions. 
It was admitted by some that a great deal of the changed atti- 
tude was due to the heavy Admiralty requirements which had 
followed the improved demand that had come in from all 
quarters, particularly the Mediterranean. There was, in addi- 
tion, considerable inquiry on German depét account and from 
the Italian railways and navy, together with some business 
from Greece and Russia. Altogether the estimated require- 
ments totalled from 1} to 14 million tons. Latest, November 
19th :—Exchange intimation was: ‘* Market busy and prices 
higher.” The heavy bookings have at length begun to tell. 
The very heavy tonnage, especially on British Admiralty 
account, has naturally had a great influence on the coal market, 
| and quotations for all large steam coals, including drys and 
Monmouthshires, have gone up 3d. to 6d. per ton, and ocea- 
sionally more, above the value noted a few days ago. It is 
rumoured that some collieries have been so heavily committed 
that they have been seeking to purchase supplies of equal 
quality for-substitution. There has been a difference of opinion 
amongst colliery owners as to whether the sharp advance 
would be maintained. On the one hand opinions were optimistic 
| and the pressure, it was said, would be continued until Christmas, 
| A few, however, persist in the belief that as soon as the excess 
| of tonnage has been cleared matters will drop into the old 
rut, especially so when the British Admiralty begins to lessen 
its purchases. Quotations, Wednesday, Cardiff :—Best 
Admiralty, large, 17s. to 17s. 6d.; best seconds, 16s. 6d. to 
Is. 9d.; seconds, Its. 3d. to Ils. 6d.; ordinaries, 15s. Gd. to 
lés.; best drys, 16s. 6d. to 17s.; ordinary drys, 15s. to 15s. 6d.; 
best bunker smalls, 10s. 9d. to Ils.; | best ordinaries, 10s. to 
10s. 6d.; cargo smalls, 9s. to 9s. 6d.; inferiors, 8s. 3d. to 8s. 9d.; 





— 


Newport (Mon.). 

Notwithstanding storm and shortage of tonna; ve, the 
port fared well last week. Quotations showed little altcration 
for either large or small descriptions. House coals, patent fuel, 
and coke were stationary, and pitwood irregular. Latest + 
Stronger conditions prevailed for all descriptions of N, wport 
steam coals, As the result of very heavy arrivals there wag 


great pressure prevailing at the docks, and, as the sellers 
thoroughly expected that the pressure would continue foy 
some time, they asked higher figures for large and firm figures for 
small steam coal. In other branches of the coal market 
firmer tendency was also exhibited. Later quotations ; Steam 


Best Newport black vein, large, 15s. 3d. to 15s. 9q.. 


coal : 


Western Valleys, 14s. 9d. to 15s. 3d.; Eastern Valleys, 145. 34. 
to 14s, 6d.; other kinds, 13s. 9d. to 14s. 3d.; best smalls, vs. 34, 
to 9s. 9d.; seconds, 8s. 3d. to 9s. Bituminous: Best }jouse 
17s. to 17s. 6d.; seconds, l6s. to 16s. 6d. Patent fuel, | 7-, bd. 


to 17s. 9d. Pitwood, 23s. 6d. to 24s. 6d. 


Swansea. 
Though a good deal of tonnage came in it was not 
sufficient to keep up the high level of shipments which ha. pre. 


vailed at this port for several weeks. Latest: No eg 
change in the general condition of the anthracite market. he 
demand for Swansea Valley continues brisk and prices steadily 
mount upwards. Red vein large firm at last quotations, machine 





made nuts and cobbles also steady, but beans are being offered at 
reduced figures ; rubbly culm better, prices a little harder. Jy 
steam a better demand, bunker prices marked up. Quotations : 
| Anthracite coal, 23s. 6d. to 25s. 6d. net ; seconds, 20s. td. to 


. 6d. net ; big vein, 18s. 6d. to 19s. 6d. net ; red vein, 15s. to 
6d., less 24; machine-made cobbles, 21s. 6d. to 23. td, 

Paris nuts, 23s. 6d. to 26s. 9d. net ; French nuts, 22:. 6d, 
German nuts, 23s. 6d. to 26s. 6d. net ; bean~. 21s, 


15s. 
net ; 


o7 


to 24s. net ; 


to 23s. 3d. net ; machine-made large peas, 12s. 6d. to 14s. jet ; 
rubbly culm, 5s. 3d. to 5s. 9d., less 24; duff, 4s. 6d. to 5-. net, 
Steam coal, 17s. to 18s. less 2}; seconds, 13s. to I4s., les. 2); 
bunkers, 10s. 6d. to 11s. 6d., less 24; small, 9s. 6d. to 10s. 6d., 
less 2}. Bituminous: No. 3 Rhondda, 17s. to 18s.;) through, 
14s. to 15s.; small, lls. 6d. to 13s. Patent fuel, 16s. to 17-., all 
less 24. 
Iron and Steel Trade. 

Notice has been issued of some curtailment of work at 
Dowlais. This will affect 300 workmen and is owing, so it is 
said, to the war. There was some degree of quietness durin, the 
week, but the blast furnaces kept up a good supply of pig iron 
and the Bessemer and Siemens furnaces worked short me, 

| The Goat Mill and Big Mill did not add much to totals, a. the 


last-named furnaces were closed down after the fourth turn, 
The blast furnaces and other smelting departments of Baldy 
works at Landore were, as usual, busy. Latest quotatio: - 
cash, 82s. Id. 


itis 


Pig iron: Hematite mixed numbers, 81s. 9d. 
month ; Middlesbrough, 66s. 9d.cash, 67s. Id. month ; Scotch, 
72s. 9d. cash, 73s. Id. month; Welsh hematite, 87s. td. to 
88s. Od. dd.; East Coast, 8tis. tid. to 87s. 6d. ¢.i.f.; West Coast, 
90s. c.i.f. Steel bars: Siemens, £5 17s. 6d. to £6; Bessemer, 
£5 17s. 6d.; heavy sections, £6 10s. to £6 15s.; light, £6 15. to 
| £7. Iron ore: Newport, 21s. 6d.; Rubio, 22s. 6d. 
Tin-plates. 
The whole of the tin-plate and sheet rolling mills were 
busy. There is no change in the general condition of the market. 


Business generally is quiet and the little coming in is being 
mostly managed by second-hand sellers, who continue to offer 
plates below the ro to producers. Latest prices as follow 


Ordinary plates, 15s. 6d. to 15s. 9d.; ternes, 26s.; CLA. roofing 


sheets, 30g., £10 10s.; big sheets for galvanising, 30g., £10 10..; 
finished black plates, £11 10s. to £11 15s.; galvanised sheets, 
24g., £13 to £13 5s. Block tin, £227 5s. cash, £227 10s. three 
months. Other quotations :—Copper, £77 188. 9d. cash, 
£78 12s. 6d. three months. Lead: English, £18 17s. 6d.; 


Spanish, £18 7s. 6d. Spelter, £27 12s. 6d. Silver, 28/#d. per 


ounce, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 6th. 

Tue heavy demand for mill products continued during the 
past week. Several railroad companies placed orders for steel 
rails, mostly for next year’s delivery for both eastern and western 
roads. Quite a number of inquiries are on the market this week, 
and it is evidently the intention of the companies to contract 
for the bulk of their supplies for the entire coming year. A 
reasonable view of the situation is that the strong premiums 
| ruling will remain and probably be increased. There is nothing 
| to gain by further delays in orders, and probably something 
to be lost in being unable to obtain supplies during the last halt 
of next year when wanted. The premium quotations are sur- 
prising to the manufacturing interests themselves. Everything 
entering into railroad construction and operation is in demand, 
and though premium prices do not rule in all cases for next 
year’s delivery, the probability is that they will increase. 
Sheet mills are crowded as far ahead as owners are inclined 
to permit. Forging billets, which are nominally 34 dols.. 
have commanded as much as 40 dols. Soft steel bars are 
wanted everywhere at 1.80 dols. Common and refined iron 
orders are taxing mill capacity. Tin plate mills are booked 
months ahead and pipe foundries are obliged to defer the closing 
of negotiations until cost of material can be definitely established. 
[It is not surprising under such conditions capacity is 
being expanded and the projection of new work is more fre- 
quently heard of. Car builders are keeping up to their engaye- 
ments. The Pennsylvania has ordered 3500 more cars.“ Five 
dollar ” coke is probable. The copper market is quiet and prices 
are steady. Electrolytic fetches as much as seventeen and five- 
eighths. Stocks have been diminishing slightly during the past 
two weeks. 





New York, November 13th. 
HEAvy transactions are daily reported in all kinds of pig iron, 
especially basic and Bessemer. The Cambria contracted for 
30,000 tons, the Pittsburgh Steel Company 65,000 tons, and 
several other companies for equally large quantities. ‘There ts 
a rush for crude iron for 1913 delivery, some of it to be delivered 








washed smalls, 11s. 3d. to 11s. 6d.; best Monmouthshire black 
vein, large, 15s. 6d. to 16s.; ordinary Western Valleys, 15s. 
to 15s. 6d.; best Eastern, 14s. 3d. to 14s. 9d.; seconds, 14s. to 
l4s. 3d. Bituminous coal: Best households, 18s. to 18s. 3d.; 
good households, 17s. to 17s. 3d.; No. 3 Rhondda, large, 16s. 
to 16s. 6d.; smalls, lls. 6d. to 12s.; No. 2 Rhondda, large, 
13s. 3d. to 14s.; through, IIs. 6d. to 12s. 3d.; No. 2 smalls, 9s. 
to 9s. 6d.; best washed nuts, 14s. 6d. to 15s. 6d.; seconds, 
13s. 6d. to 14s.; best washed peas, 13s. to 13s. 6d.; seconds, 
Is. 9d. to 12s. 6d. Patent fuel, 17s. 6d. to 18s. Coke : Special 
foundry, 29s. to 3ls.; good foundry, — to 28s.; fu nace, 21s. 
to 22s. 6d.; pitwood, 23s. 6d. to 24s. 














during the latter half of next year. Mills and engineeiing 
plants are piling up business steadily, and are endeavouriny 
to cover these new contracts as far as possible. All the larger 
coneerns are booking business faster than they are makiny 
deliveries. Inquiries for large quantities of structural materi:! 
have appeared on the market during the last forty-eight hom 

and railroads have placed orders for over 100,000 tons within a 
week. There.are inquiries on the market this week for 50,000 
ears, involving an expenditure of over fifty million dollar 

and for over 250,000 tons of rails, including upwards of 100,000 
tons to be placed by the Baltimore and Ohio and 50,000 tons 
for the Canadian Pacific, which may yet go to the mills in thi- 
country, as the Canadian mills are sold ahead for a year and are 
not able to promise any better deliveries than mills in tlhe 
United States. The Australian inquiry for 167,000 tons ha 

not yet been placed. Advances of from 2 dols. to 5 dols. a ton 
on most steel products are expected before the close of the year. 
The tone of the market is exceptionelly strong, and more 
capacity is being hurried to completion. Copper is held strong!) 
at 17} for electrolytic and 18 for Lake. Surplus stocks ot 

copper are at least 13.679,374 Ib., partly because of a falling off 
in foreign deliveries. Domestic consumption has been increase: 
to a record level, and prices are hardening. Arrivals of tin 
since the first of the month have been 480 tons, and stocks are 
large. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 
‘Tue business in icon and steel has developed satis- 
and the firm tone of previous weeks is well main- 


sh tl / Demand and inquiry have been brisk, as before. 
My A in crude iron for the fourth quarter are increasing, and the 
Hey quoted are M.77.50 for foundry pig No. 1, M.74.50 for 


No. +» und M.81.50 p.t. for hematite, free Oberhausen. For 
| : \cmburg foundry pig M.62 to M.65 p.t. is quoted. A very 
oe business is being done in semi-finished steel for home and 


st 4 consumption. At a meeting of the Steel Convention 
on Getober 3ist heavy railway material was stated to be in 
remarkably good request, contracts having been signed with 
the majority of State Railway Administrations. ‘The require- 
met of the Saxony railways are, however, somewhat lowe1 


thas in previous years. Sectional iron meets with a moderate 
(. ‘The prices for the first quarter in 1913 will be fixed at 


rn next meeting of the Steel Convention. A marked reserve 
\as ielt in the bar trade, dealers being disinclined to purchase 
fre In the plate and sheet trade there is considerable activity 
and the wire industry is also well occupied ; the same may be 
reported of the pipe works. 

sales of the Steei Convention. 

In October this year the deliveries of the Steel Con- 
vention were 540,586 t., as compared with 510,084 t, in Sep- 
tember this year, and 472,096 t. in October, 1911. Of this 
quantity 164,380 t. were semi-finished steel, as compared with 


152,449 t. and 155,728 t.; railway material, 198,567 t., as com- 
pared W ith 179,152 t. and 157,485 t., and sectional iron 177,639 t., 
as compared with 178,483 t. in September this year and 158,889 t. 
in Or tober, 191i. 





a 


List Quotations. 

The following are the current list rates per ton free at 
wor! Raw spathose iron ore, M.12.80; 1oasted ditto, 
M.18.50; Nassau red iron ore, 50 per cent. contents, M.14.50 ; 
spiegeleisen, 10 to 12 per cent. grade, M.81; white forge pig, 
M.68 ; iron for steel making, Siegerland brands, M.71 to M.72 : 
Rhenich-Westphalian quality, M. 73 to M.74 ; German Besseme. , 
80.50; German foundry pig, No. 1, M.76.50; No. 3, M.73.50; 
German hematite, M.80.50; 
quality, M.123 to M,126 ; 
hoops, M.145 to M.147.50; steel plates, M.132 to M.135; heavy 
plates for boilermaking purposes, M.142 to M.145; sheets, 
M.142.50 to M.147.50; drawn steel wire, M.127.50. 








The German Coal Market. 

Hugine coal remains in very strong request, and for 
house fuel a steady demand was reported during the past week 
iy Rheinland-Westphalia and Silesia. The want of wagons 
increases. and has caused losses in a number of instances. 


Austria-Hungary. 

So far the Balkan war has only slightly influenced 
tle iron and steel industries. The majority of establishments 
are engaged in executing orders previously booked, and they will 
he kept going regularly for some time, but there has been little 
fresh work on offer generally, and consumers as well as dealers 
slow much reserve. Prices are a shade easier. 


Iron and Steel in Belgium. 

There is little change of importance to relate as regards 
the position of the iron and steel industry in Belgium. The 
strong tone of former weeks is being well maintained, and much 
briskness prevails in the various trades. The strong activity 
at the works has not failed to influence the scrap iron market, 
and rates have not only been firmly maintained, but have 
even met with slight advances. Semi-finished steel sells freely, 
and the rise of 5f. p.t. that has come into force since Ist of 
October is paid without demur. Current quotations of the 
Steelworks Office are, for home consumption, 116f. p.t. for raw 
bars, 123.50f. for billets, 131f. p.t. for steel billets, and 133. 50f. 
p-t. for plates, all free place of gonsumption in the Charleroi 
district. i i 


being quoted for billets of 4in., while 105s. to 107s. p.t. is the 


price of 2in. and 3in. billets ; plates stand at 107s. to 111s. p.t. | 


Some extensive orders in finished iron have come in at the mills. 
lron bars stand at 165f. to 170f. p.t. for home consuinption ; 
in some instances 175f. p.t. is being given. Basic bars have 
been advanced from 160f. to 165f. to 170f. p.t. Export quota- 


tions are £6 5s. p.t. for iron bars, and £6 3s. to £6 5s. p.t. for basic | 
bars. Rods are quoted 175f. p.t. for home and £6 13s. to £6 15s. | 


p.t. for foreign consumption. An upward tendency can likewise 
be noticed in plates, inland price for heavy steel sorts being 
I80f. to 185f..p.t., and forexport £6 16s. to £6 18s. is quoted. 
Sheets stand at £7 2s. to £7 4s. p.t., according to quality. The 
export quotation for girders is £5 15s. p.t., the inland basis 
quotation jbeing 165f. p.t.; for rails 155f. to 165f. is quoted, 
and for foreign deliveries £5 14s. p.t. is paid. 





OWN PLANNING COMPETITION. 
the Institution of Municipal and County Engineers for laying out 
at town as a seaside pleasure resort with a present residential popu- 
lation of 50,000 and with additional accommodation for 100,000 
Visitors. The premiums are as follows :—To members and 
assockites of the Institution: A first premium of ten guineas, 
a second premium of seven guineas, and a third premium of 
live guineas. To students of the Institution : A first premium 
ol five guineas and a second premium of three guineas. The 
conditions of the competition are as follows :(a) The coast 
lie to bo the segment of a circle on a chord 5 miles long, having 
« centre versed sine above the chord line of 1800ft. (6) The | 
chord line to lie east and west, and the depth of the town from 
the chord line to have a parallel width of 14 miles. (c) Beach 
and sea bed has a gradient of 1 in 50. (d) Rise and fall of tide 
is 12it., giving 600ft. horizontal distance between high and low 
water, (e) The sea wall protecting the front to be set out at a 
distance of 300ft. above high water mark. (f) A low cliff | 
"i'l. high above parade level exists on its north edge, and the | 
“tound on which the town is to be built rises at a regular uniform 
eradient of Lin 50, (g) The width of the parade and its adjuncts | 
ire left to the discretion of the competitors. (hk) At the western 
©\tremity of the site is an estuary 200 acres in extent, to be used | 

« yacht basin and harbour, the centre line through the estuary 
” form the western boundary of the town. (i) Railways are 
‘run under the town in shallow subways. Stations to be placed 
follows :—One a mile from the sea on the eastern boundary ; | 
ne half a mile from the sea near the centre of the town; one | 
‘nile from the sea on the western boundary, with sidings to | 
"e quays. The drawings to be submitted to comprise :—(a) 
\ plan showing the whole area as proposed to be laid out by the | 
ompetitor to a scale of 12in. to the mile. (6b) A plan on a | 
Couble elephant sheet of the centre of the town in more detail | 
’ a scale double that of the Plan A. (c) A double elephant | 
eet of details of works or features proposed to be introduced. | 
(/)A bird’s-eye view of the town or a portion of the same as 
proposed to be laid out, as seen from the sea front. Necessary 
‘cjunets, such as sewers, tramways, markets, baths, destructor, 
Xc., to be shown. Further particulars may be obtained from 
Secretary, Mr. Thomas Cole, 11, Victoria-street, London, 


the 
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good merchant bars, common | 
iron bars, M.145 to M.148; basic | 


On foreign account a strong business is being done, | 
and quotations have been slightly raised, 101s. to 103s. p.t. | 


Premiums are offered by | 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete Specificati 

« Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 





INTERNAL COMBUSTION ENGINES. 


25,504. November 15th, 1911.—CooLinG INnrERNAL ComBuUs- 
TION Engines, John Weller, Park House, Thames Ditton, 
Surrey. 

On each side of the cylinder and close to it a large fly-wheel 
is mounted on the crank shaft. Each fly-wheel is in the form 
of a fan, the blades of one being set oppositely to those of the 


and it may be also in the axial direction for the attainment of 
this result ; and the segments A may each be attached to the 
ends of two arms of the radiating portion, separately and 
independently of the adjacent segments. In the construction 


N°10,507 S 
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other, so that both may produce a current of air inwards 
and upwards past the cvlinder. A casing A surrounds the lower 
parts of the fiy-wheel so as to prevent the escape of air down- 
wards. The fins B on the combustion head are made much | 
leeper than usual.—October 30th, 1912. 





TURBINE MACHINERY. 


| 


8131. April 4th, 1912.-—-Gas Turpines, A. Horch and Cie, 

Motorwagenwerke Aktiengesellschaft, Zwickau, Saxony. 
This specification describes a process for supplying motive 
fluid to gas turbines. A, B are turbine wheels and between 
| them is arranged a pair of divided cylinders C, D and E, F. 
On each side of the partition in each of these cylinders is a 
piston G, H, J, K, which is connected with its mate by a rod 
LM. N is acarburetter, and P, Q, R, 8 are pipes interconnect- 
ing the four cylinders C, D, E,and F. The action is as follows :— 
A charge is fired above the piston H driving it and the piston G 
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downwards into the position shown. During this downward 
stroke carburetted air is drawn into the cylinder C above the 
piston G. A charge is now fired beneath the piston G. During 
the ensuing upward stroke of the pistons G, H a valve T opens, 
and the products from the previous combustion above the 
piston H are driven out through a nozzle on to the turbine wheel | 
8B. Simultaneously the fresh charge above the piston G is 
compressed, and at a certain pressure lifts the valve V and flows 
in beneath the piston J. The complete cycle of operations can 
be understood without further remark. It is claimed that the 
propelling gases are admitted to the turbines practically con- | 
tinuously, and at a constant pressure.—October 30th, 1912. 


DYNAMOS AND MOTORS. 


10,507. May 3rd, 1912.—IMPROVEMENTS IN AND PERTAINING 
To Hicu-sPpEED Rorors For HIGH-FREQUENCY MuULTI- 
POLAR ELectTricaAL Macuinery, Dr. Rudolf Goldschmidt, of 
5-6, Elisabethufer, Berlin. 

In the drawing A indicates the annular and B the radiating 
portion of the rotor. The annular portion is sub-divided into 
separate segments by means of slots 8, which may either extend 
axially across the entire breadth of the annular portion or may 


| be so arranged as to leave at the base of such slot a bridge so | 


narrow as not to interfere with the free movement of the seg- | 
ments. When such an arrangement is adopted the strain is 
not balanced in the annular portion, but each segment thereof 
transmits its strains to the radiating hub portion. Under 
these circumstances the material of which the radiating portion 


| stability of an aeroplane. 


of high-frequency electric generators, such, for example, as those 

employed in wireless telegraphy and telephony, a further develop- 

ment of the machines is rendered practicable by means of the 
arrangement in accordance with this invention since great 
strength and a high speed of rotation can simultaneously 

he attained.—Ociober 306th, 1912. 

20,709. September 19th, 1911.—IMPROVEMENTS RELATING 
TO THE OPERATION OF ELECTRICAL MACHINES OF THE 
InpucTiION Tyre, Arthur Price, of 135, Sandyford-road 
Newcastle-on-Tyne. 

This invention relates to the operation of electrical machines 
of the induction type, and has reference to the operation of 
induction motors by alternating currents taken through revers- 
ing commutators from a direct-current supply or of similar 
machines acting as generators and delivering direct current 
from reversing commutators to an external circuit. A com- 
mutator C rotating about en axis O under brushes B to which 
are connected electrolytic condensers K, K, as shown, takes 
current from # constant pressure direct-current supply 5, 5', 
and delivers alternating currents in quadrature to the two 
windings W!, W* of a two phase induction motor M with a 





N°20,709 





squirrel-cage rotor. For the purpose of illustration the case 
of a motor where there are two poles to each winding is taken so 
that the field of the motor M makes the same number of revolu- 
tions per minute as does the commutator C, but the application 
of the method is evidently not limited to that case. The 
operation of a machine having more than two poles will require 
a commutator making reversals at a proportionally higher speed. 
The rotor R of the motor M is carried on an axle A. Then if 
the axles A, O are connected by gearing so that their speeds 


| bear a constant ratio to one another, not largely distant from 


unity, the current taken from the supply will be nearly constant 


| over a large range of speed if the speed of the rotor is less than 
| the speed of the field. 


If, on the other hand, the speed of the 
rotor be greater than the speed of the field, the machine may 


|} return current to the source at a rate nearly independent of the 
| speed over a considerable range. 


The specification gives a 
description of the gearing, &&.—October 30th, 1912. 


AERONAUTICS. 
| 20,927. September 13th, 1912.—IMPROVEMENTS IN AERO- 


PLANES, Robert Esnault-Pelterie, 149, Rue de Silly, Billan- 
court, Boulogne-sur-Seine, France. 
This is a device for securing automatically the longitudinal 
One of the tubes A forming part of 
the aeroplane chassis carries a short tube B of larger bore, 
on which is mounted a small propeller C. The tube B drives 


N? 20,927. 





a rotary pump D arranged within a casing EK. The pump 


B is composed may be selected solely with reference to its | delivers oil into a chamber F, wherein is fitted a piston G. The 


strength, whilst it is, moreover, no longer necessary to pay the 
same attention as heretofore to the accurate fitting of the dove- 
tailed joints. The cross-section of the portion B at its various 
points may advantageously be proportionate to the strain arising 
at these points, the spokes tapering towards the periphery, 





exit H from this chamber is adjustably throttled by a small 
plunger J. i 
stabiliser K. 


The piston G is connected by rods and levers to the 

The rod of the plunger J is acted upon by a weight 
L at the end of a lever arm. If there is a small increase in the 
velocity of the wind the propeller C creates sufficient pressure 
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] 
within the chamber F to raise the piston G against the force of its 
spring and thus adjust the stabiliser K to the intensity of the | 
wind. If there is a violent gust the inertia of the weight L | 
exuses the plunger J to close the orifice H to a more or less great | 
extent, so that the pressure within the chamber F rises higher | 
and the stabiliser K is adjusted to a greater degree than in the | 
case of only a slight increase in the wind velocity.—October | 
30th, 1912. 1 


SHIPS AND BOATS. 


746. October 26th, 1911.—Proeputsion oF VESSELS, J. E. 
Thornycroft and John t. Thornycroft and Co., Limited, 
Woolston Works, Woolston, Hants. | 
A is a turbine driving a propeller shaft B which carries one 

member of a friction clutch C. The other clutch member D 

is connected to gearing E, on the second shaft of which is one | 





N° 23,746. 





member F of an electro-magnetic clutch. The companion ele- | 
ment G is simultaneously the fly-wheel of a Diesel engine H.— | 


October 30th 1912. | 
28,512. December 18th, 1911.—IMPROVEMENTS IN AND | 
RELATING TO Surp Proputsion, The British Thomson- 


Houston Company, Limited, 83, Cannon-street, E.C. 

Steam is supplied through the main A to high-speed high- 
economy turbines. The shafts of these turbines are coupled 
to the rotors of the induction generators B and C, one of which, 
as B, has a closed winding on its rotor. The winding of the 
rotor of the other generator C is of the three-phase type. A 
switch D is provided for short-circuiting the wincéng on the 
rotor. The stators of these generators are provided with the 
usual three-phase winding, and leads E connect the stator of | 





N°Z8,512 _ 
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the generator C with mains connected with the propelling motors. 
Leads F extend from the generator B and may be connected by 
the double throw switch H either to the slip rings or to the 
leads E at will. There is also an auxiliary generator K of the 
three-phase synchronous type, whose phases act to set the 
phases in the generators B and C. The mains L are connected 
to the stator of both of the propelling motors 8, T, which have 
short-circuited rotors mounted on the shafts of the propeller 
screws. The stator winding will, as a rule, be provided with 
more poles than the generators, because the motors are to run at 
a lower speed. The precise method of operating is described.— 
October 30th, 1912. 


TESTING AND MEASURING INSTRUMENTS. 


1079. January 13th, 1912.—IMPROVEMENTS IN AND RELATING 
Tro ExLecrric CURRENT OR ENERGY MEASURING INSTRU- 
MENTS, The British Thomson-Houston Company, Limited, | 
83, Cannon-street, E.C. 

This invention relates to electrical measuring instruments 
for indicating or recording the total current or total power in 
multi-circuit systems, such as multi-phase systems or three-wire 
systems, either alternating or direct current. In the drawing 
X, Y, Z, represent three conductors of a multi-circuit system. 
This system may be either three-phase or two-phase, or a three- 
wire single-phase or direct-current system. Lamps or other 
current-consuming devices are indicated at E. The indicating | 
consists of two elements each having a stationary 
The coils 


instrument 
actuating coil A or A' and a moveable coil B or B'. 


N°1079 











A and A! are connected in conductors XJand Z respectively 
in series with the Joad, and the coils B and B! are connected 
in shunt to the load between conductors X and Y and con- 


ductors Y and Z respectively, with resistances R and 8 respec- 
tively in series with them. The moveable coils B and B! are 
carried on a common shaft C, which carries an indicator or 
needle D moving over a scale M. In order to neutralise the 
effect of leakage flux from the stationary coil A on the moveable 
coil B' of the other element, the auxiliary winding O is provided 
which is of few turns compared to the main winding A (in the 





| coil A in inductive relation to coil B so as to neutralise the effect 


| Thus all interference between the two elements is prevented. 
| October 30th, 1912. 


to prevent a sudden engagement of the pawl and the teeth 
Both the brake band and pawl are automatically operable to 
stop a rotation of the drum in the same direction. 
five claims. 
1,031,450. Furt-om Burner, M. L. Kline, Agricola, Kans. 
Filed July 25th, 1911. 

The device comprises a casing, open for the passage of gir 
and provided with a lateral extension. A fuel supply pipe, 
arranged in the casing, has spaced lateral arms, one of which 


drawing this auxiliary winding is shown as consisting of a single 
turn) connected in series with winding A and located in inductive 
1elation to the moving coil B! in the same plane as coils A 
and A! or in a plane parallel thereto. It will be seen that if 
the coil O is properly proportioned and properly located it will 
completely neutralise the effect of leakage flux from coil A on 
coil B!, since the currents in the two coils A and O are always 
the same. A similar coil O! is placed over or adjacent to the 


There are 


thereon of leakage flux from the coil A! of the other element. 


MACHINE TOOLS AND SHOP APPLIANCES. 


4778. February 26th, 1912.—Screw-CurtTinG GEAR 
Turret Latues, Ludw. Loewe and Co., Aktiengesellschaft, 
Huttenstrasse 17-19, Berlin, N.W., 87, and Carl Sauer, 
Friedbergstrasse 34, Charlottenburg, Germany. 

The spindle A carrying the screw-cutting head B is mounted 
on a slide controlled by a cam drum D. A belt pulley E 
mounted upon a sleeve F surrounding the spindle A. At 
forward end this sleeve carries a block G provided with an 
internal coned surface and with driving pins H. A similar | 
coned block J with similar driving pins K is fixed to the slide C. 
Two driving rings L, M provided with recesses for the pins H | 
and K respectively are securely fixed to the shaft A. Between 
these driving rings two coned_clutch members N, P are arranged | 
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| is closed, the other of which is open, and is situated in the lateral 
| extension of the casing. There is an opening in the lateral 
extension of the casing, and means are provided for supply iny 
water in small quantities through this opening. There are «ix 
| claims. 
1,031,689..-WatreR Meter, H. Chrisman, Edgewood, 1'u., 
assignor to Pittsburg Meter Company, a Corporation of Penn- 
sylvania._-Filed June 12th. 1906. 
The meter has a wheel casing provided with outlet ports and 
peripherally disposed inlet ports. A wing wheel is arranged 


1,031,689] 


A. 


N carries a pin Q, which, engaging with a slot on the shaft A, 


to slide on and rotate with the shaft The clutch member 
permits of a slight endwise movement of the member N. During 
the screw threading operations the pulley E is driving the spindle 
A through the sleeve F, the pins H, and the plate L. When 
threading is complete the cam drum D moves the slide C to the 
right. The screw head being in engagement at this time with 
the work does not partake of this movement, so that the pins H 
come out of engagement with the plate L and interrupt the 
driving of the screw head. Simultaneously the clutch member 
P is embraced by the block J, which, acting as a brake, reduces 
the speed of the spindle. The pins K then come into action 
and stop it completely.—October 30th, 1912. 





MINES AND METALS. 


9877. April 25th, 1912.—IMPROVEMENTS IN THE 
or Mertat, The British Thomson-Houston 
Limited, 83, Cannon-street, London, E.C. 

The metal referred to tungsten. When this is 
drawn down into wire it sometimes becomes too brittle to be | 
worked. This specification proposes to remove the brittleness 
by getting rid of the outer skin of the metal and so permit of its 
being furthe> manipulated. The removal of the outer skin 
may be effected either mechanically, as by grinding, or chemi- 
eally, as by passing the wire through some fused oxidising 
salt, such as potassium nitrite or nitrate, sodium carbonate or 
barium chlorate.—October 30th, 1912. 
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between the outlet ports and conoidal deflectors are fixed on 
opposite sides of the wheel and adjacent to the outlet ports. 
There are twelve claims. 
1,031,881.—MEANs FoR PropucinG Gaseous FUEL FROM Liquip 
Hyprocarspons, A. W. Southey, Edgware, England, assignor 
to Producers Limited, London, England,—-Filed August 5th, 
1911. 
The invention is for an apparatus for producing a gaseous 
fuel from liquid hydrocarbons or the like by fixative combustion 
of the vaporised hydrocarbon. It comprises a cortaixer for 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-ofice Official Gazette.) 


the fuel, a depending baffle above the container, parts for adimit- 


1,031,661] 





1,031,240. CirurcH, W. H. Cameron, Toledo, Ohio, assignor to | 
the Willys-Overland Company, Toledo, Ohio, a Corporation of | 
Ohio.— Filed July 10th, 1911. 

There are two clutch members, and adjustable means arc 
provided for yieldingly connecting these members so that they 





ting air at atmospheric pressure to the container, and duets 
through which the mixed air and vapour are drawn off under the 
baffle and through the container for regeneratively heating the 
fuel in the container, the area of these ducts being less than the 
area of the air ports. There are nine claims. 


1,031,965.—-TuBE-MAKING MacuinE, E. J. Schoettle, Philadelphia, 
Pa.—Filed April 13th, 1911. 

The machine comprises a frame having a fixed winding spindle, 
| a platform centrally pivoted to the frame and having lateral 
| rigid arms provided with immovable countershaft bearings. 
An electric motor is carried by and disposed centrally on the 
platform, and a countershaft is arranged in the immovable 











ry . | 
These means are automatically 


may be normally engaged. 
There 


operable to equalise the adjustment of the yielding parts. 
are six claims. 
1,031,302. Loap Braker For CRANES AND Hoists, C. H. Tucker, 
Toledo, Ohio.—Filed February 16th, 1910. 
The inventor claims the combination of a drum having an 


1,031,965] 











bearings on each arm. ‘There are connections from the motor 
to each countershaft for driving it, and pairs of pulleys for 
winding belts are carried by the arms. One pulley in each pair 
is adjustable in respect to the arm which carries it. The wind- 
ing belts are driven from the countershafts. ‘There are three 
claims. 





annular series of ratchet teeth on it, with a brake band for this 
drum, and a pawl operable to act in conjunction with the teeth 
to stop rotation of the drum in one direction, the band serving 
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THE PANAMA CANAL. 
No. 1. 
By PERCY F. MARTIN, F.R.G.S. 
PeRTANDER of Corinth was a Greek, and he saic 
many wise 


ones. 
a canal 


| the Newberne, the Portage Lake, and the Sturgeon 
| Bay with none ; likewise the Cronstadt to St. Peters- 
| burg; the Baltic Sea to the North Sea; the Elbe and 
| the Trave; the Manchester and Liverpool, and the 


; 1| Suez Canals. But while these fine engineering works | 
things, even if he committed many wicked | 
He was the first man, who thought of building | 
that of Corinth—a waterway which was 


have entailed anoutlay in some cases of over 
| £20,000,000—such was the cost of the Suez, while the 
| Manchester cost £15,000,000—the Panama Isthmian 





actually constructed 2550 years after his death ; and | undertaking surpasses them all in momentousness 
ssian + other aphorisms attributed to him was the | and costliness. No less than 264,000,000 dols.— 
4 





Fig. 1—BIRD'S-EYE 


saying, “ Nothing is impossible to industry.” 
it has proved in the case of the Panama Canal, that 


wonderful piece of engineering work which will, 


above all other undertakings, distinguish the cen- 
tury in which we live, for it cuts the waist of the world 
in twain. 

Who built the first canal ? That this artificial aid 
to navigation was known to the inhabitants of the 
world many years before the Christian era is certain. 
Herodotus, Aristotle, Pliny, and other ancient 
historians speak of canals, while travellers in the 
interior gpf China tell of waterways so old in origin 
as to be beyond the range of computation of their 
age. To-day there is scarcely a country—certainly 
not one in Europe—which has not its canal system, 
notwithstanding the growth of railways. It was not, 
however, until lock canals were invented, by which 
boats could be transferred from one level to another, 
that inland navigation became generally applicable 
and useful. A writer of many years ago in the 
Quarterly Review observed: ‘‘ To us living in an age 
of steam engines and daguerreotypes* it might appear 
strange that no invention so simple in itself as the 
canal lock and founded on properties of fluids like 
recondite should 
Egypt, Greece, and Rome.” 


Who, then, did invent the lock canal ? Upon this, 


as upon many questions of engineering inventiveness, | 


opinions differ and facts vary. Thus, some writers 
declare that the. discovery was due to the Dutch. 
Messrs. Telford and Nimmo, who wrote an article 


upon canals in “ The Edinburgh Cyclopedia,’’ state | 


that the lock canal was used in Holland nearly a 
century before its application in Italy ; on the other 
hand, the invention has been claimed by the Italians, 


the credit being given to Leonardo La Vinci, the great | 
engineer and painter, who lived between 1452-1519. | 
distinction, it re- | 
mains an indisputable fact that the canal which has | 
now been almost completed on the Isthmus of Panama | 
is as wonderful in design as it is in execution, and a | 
work of a magnitude which puts entirely in the shade | 

both as regards capacity, cost, and completeness | 


Whoever can be awarded this 


in construction—not alone anything which has been 
erected but which has ever been conceived by the 
ingenuity of man. 


[ have seen many, if not most, of the world’s canals, 


hot excepting those of our own country—the total 
length of which some of my readers may be surprised 


to learn amounts to some 5000 miles—also that | 
gigantic work the Languedoc Canal, between the Bay | 


of Biscay and the Mediterranean Sea, some 148 miles 
long, and with a summit level 600ft. above the sea— 
that of Panama is only 85ft. above sea level; the 


'mmense canals of North America, such as the Cape | 


Cod and the Harlem River Ship Canal; the Ohio 
W ith its 150 locks; the Black River with 109, the 
Miami and Erie with 93, the Chesapeake and the Erie 
with 73, the Pennsylvania with 71, and the Fairfield, 


* M. Daguerre invented his process in 1838, 


VIEW OF PEDRO MIGUEL LOCKS, 


And so 


have escaped the acuteness of | 
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£52,800,000—have been expended up till now, and 
before finality is reached the sum will amount’ to 
375,000,000 dols.—£75,000,000. It ought to be 
mentioned, however, that out of this total 40,000,000 
dols.—£8,000,000—represents the purchase price 
of the Canal which was paid to the French owners, 
while a further 10,000,000 dols.—£2,000,000—was 
paid to Panama for the canal zone rights ; thus there 


has actually been expended upon construction, 
fortifications, and armaments, 214,000,000 dols.— 
£42.800,000—and a further 111,000,000 dols.— 


pleted, leaving but 6 per cent. of the construction 
unfinished, and to consummate which twelve months 
are still avaliable. Some 80,719,899 cubic yards of 
material has to be excavated from the Canal prism. 

The two top views on page 572 show the appearance 
| of the Cut on September 30th and October 5th last. 
The first is taken looking north from the west bank 

south of Contractors’ Hill,the shovel shown in the 
foreground working on the final bottom of the Canal 
at elevation + 40. The other view is taken looking 
south from the west bank. It has now been deter- 
mined by the chief engineer of the Canal, Colonel 
George W. Goethals, that the Canal shall be completed 
for trial purposes by September or October, 1913, or 
one year before the previously announced date. It is 
only recently that the determination has been arrived 
it, and after a close and critical examination of the 
colossal work as it stands. Twelve months ago it was 
not considered possible that the stupendous amount 
of work still uncompleted in connection with the 
Miraflores, Pedro Miguel, and Gatun Locks would be 
finished before the early days of 1914, while the con- 
dition of the Culebra Cut in connection with several 
landslips and other territorial disturbances, left it an 
ovpen question whether even this date would see it 
completed. Even now the danger of landslides upon 
the Cut has not been entirely overcome, and it still 
threatens trouble if not disaster. Not only do such 
vccidents throw back construction work in other 
directions, but their frequent occurrence tends to 
confuse estimates as to the number of cubic yards of 
earth which still remain to be ultimately excavated. 
{In addition, the Culebra has been subject to inunda- 
tion by the Chagres River in consequence of the rise 
of Gatun Lake. In order to obviate this in future 
the dyke at Gamboa is being raised and strengthened, 
while earth and rock are being dumped at a point 
about 1000ft. south where the Camacha Diversicen, 
passing under the Panama Railroad, strikes at right 
angles a barrier separating it from the Canal channel. 
Both dykes are now being carried to 78.2ft. above sea 
level, while that across the Canal will be widened 
approximately 40ft. Before this improvement was 
decided upon the tops of the dykes were only 73ft. 
above the level of the sea. 

DETAILS OF THE “CUT.” 

In view of all the trouble which the Culebra Cut 
has caused to the Canal engineers, it may be interest- 
ing to recall to mind some of the main details of their 
gigantic task. The Culebra Cut is that section of 
the Canal which extends from Gamboa to Pedro 
Miguel. It is nine miles in length, and out of the 
total excavation which has had to be undertaken 
about 18,646,000 cubic yards had already been made 
by the French and were found useful by their Ameri- 
can successors. Up to the Ist of January, 1910, the 
Americans had excavated a further 41,532,000 cubic 
yards, which left them with 36,510,284 cubic yards 








Fig. 2—PEDRO 


| £22,200,000—remains to be disbursed. No sum 
approaching this has ever been expended, nor yet 
contemplated, upon any work of human construction. 
The nearest approximative to the undertaking in cost 
was the Trans-Siberian Railway, which swallowed 
up about £58,000,000 of Russian money. 


THE CULEBRA CUT. 


Up to the early days of October last, over 94 per 


| cent. of the total work upon the Canal had been com- 





MIGUEL LOCKS—SOUTH END OF EAST CHAMBER 


to finish. By the end of 1911 a further 16,596,891 
cubic yards had disappeared, and up to the end of 
last September—1912—an increased amount of 
11,867,412 cubic yards had been removed. 

The work of so widening the Canal that the entire 
Culebra section should have a bottom width, when 
completed, of not less than 300ft., necessitated destroy- 
ing several miles of banks on this portion of the Canal. 
As a consequence, a number of new slides developed, 
and, in addition, in places along the deeper parts of 
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the Cut where the rock is unusually soft, and especially 
where there are numerous faults and seams, portions 
of the bank broke away and settled down into the 
Canal, calling for the removal of a considerable 
amount of the material lying wholly outside the slope 
lines of the Canal. 


THE “SLIDES.” 

The expectation upon the part of engineers that 
some such trouble and annoyance would be experi- 
enced as time went on has thus been abundantly 
justified. All through the year 1910, and more 
than ever in 1911, breaks occurred in the banks of 
the Canal at various places, the worst slide, perhaps, 
having been that which took place at the Cucaracha. 
The total area embraced in this slide since the com- 
mencement of operations covered some 47.1 acres. 
Before the month of July, 1909, over 1,125,000 
cubic yards of material were removed, while in the 
following year (1910) a further 639,239 cubic yards 
were dealt with. The next largest slide took place 
on the west bank of the Canal, where the village of 
New Culebra is situated. This was caused by the 
sliding of a large French dump, the area involved 
in this instance being 7.3 acres. A third slide, 
covering an area of 4.6 acres, and yet a fourth, 
covering an area of 1.7 acres, also occurred. There 
have been likewise several breaks in the west bank 
of the Canal affecting areas ranging from 10} to 
15 acres of ground; while in the last days of October 
(1912) a small slide, due to the heavy rains, occurred 
on Gold Hill, the quantity of material involved 
amounting to 5000 cubic yards. 

By October Ist, 1912, the uncompleted excavation 
in the Culebra Cut amounted to approximately 
8,300,000 cubic yards. Up to that date, a little over 
85,400,000 cubic yards of material had actually 
been removed from the Cut. Practically the whole 
of the excavation still remaining to be done lies within 
a distance of about five miles, that is to say, between 
the new bridge at Paraiso and La Pita slide, north of 
Empire. Beyond the end of this section, the work 
to be completed includes the removal of inclines and 
material at the foot of several small slides. Inci- 
dentally, it may be mentioned that more than twice 
the amount of material has yet to be taken from the 
channel to complete the Cut than has already been 
taken out from slides,and about 45 per cent. of the 
excavation remaining to be done is due to them. 

That the year 1912—July Ist, 1911, to June 30th, 
1912—proved troublesome and costly in connection 
with slides, is evident from the fact that these neces- 
sitated a total excavation of 5,915,000 cubic yards 
of material, which was the largest amount taken out 
on this account in any one year since the beginning 
of operations. From the commencement of the 
American work in 1904, as already mentioned above, 
there were 80,719,899 cubic yards of material to 
excavate from the Canal prism. Of this total 
16,671,000 cubic yards represented the aggregate 
amount of material excavated from slides from the 
Culebra Cut. On July Ist, 1912, 8,253,540 cubic 
yards remained to be excavated, exclusive of all 
slides occurring from July Ist, while 3,595,000 cubic 
yards of material still remained to be taken from the 
slides on the banks of the Canal in the Culebra Cut 
section. 

Pessimistic critics are of opinion that the Canal 
engineers will never completely overcome these 
dangerous slides, which, in their judgment, are destined 
to form a continual source of danger and trouble. 
Local opinion, however, does not endorse this gloomy 
foreboding ; and, while admitting that the develop- 
ment and extent of slides cannot accurately be 
estimated, to a great extent they can be overcome, 
and because of the uncertainty prevailing excavation 
from the Cut is being prosecuted with vigour in order 
to obviate contingencies. In fact, this part of the 
work is being carried on with almost feverish rapidity. 
Whereas the ordinary number of steam shovels at 
work has averaged about thirty-seven since the 
beginning of the rainy season—which is now in full 
foree—the number has been increased to forty-one 
or forty-two. It is hoped that by July Ist, 1913, 
the whole of the dry excavation will have been 
finished. Soon after that water will be let into the 
Cut through the dyke at Gamboa, and this will be 
the first great body of water which will actually 
course through the Canal. The engineers are per- 
fectly well aware that slides even then will continue 
to occur, and in order to deal with them effectively 
the ladder dredge Corozal will be brought into the 
Cut from the Pacific entrance to work at the foot of 
any slide which continues to develop. The slides 
call for no other treatment than unremitting excava- 
tion, and already the plan for excavating at the top 
has reduced the size of the slides and restricted their 

. menace. 

How troublesome these occurrences may be was 
proved during the month of September of this year 
—1912—when several slides occurred which pushed 
out at the toes, one of them partly burying two steam 
shovels and closing the Pioneer Cut for a distance of 
50ft. Experience has shown the engineers in charge 
that if the tops of these slides had not been previously 
lightened by excavation, the movement would 
probably have sufficed to bury all tracks and to close 
the Cut from bank to bank; it is this experience 
which has induced them to continue excavation at 
the top of all large slides. 





While the lightening of weight has certainly been 
beneficial, it has not wholly stopped the moving and 
heaving of the ground. Most of the so-called slides 
during the past year or more were, properly speaking, 
caused by breaks in the banks of the Cut, due to the 
inability of an underlying layer of rock of poor 
quality to withstand the enormous pressure exerted 
by the weight above it. This weight crushed the 
underlying material, forcing it laterally, and causing 
it to heave into the bottom of the Cut. Upon 
occasions the material had heaved to a height of 
30ft., but within the past year or more 15ft. or 20ft. 
has been about the maximum height. It had been 
supposed that the material involved had been clay 
or soft mud; but observations have proved that it 
consists of argillaceous sandstone, in pieces ranging 
in volume from a few cubic inches to 20 or 30 cubic 
yards, with an average perhaps of from 1 to 3 cubic 
yards. 

The other two illustrations on page 572 show the 
character of the damage which is occasioned by the 
slides. That in the left bottom corner, for instance, 
is reproduced from a photograph taken on May 31st 
last at Las Cascades, when a steam shovel (No. 218) 
was buried under a fall of rock on the west side of 
the Canal, while the machine was working at the 
bottom (elevation + 40). The shovel was com- 
pletely destroyed. The right-hand bottom view 
illustrates the Culebra Cut on August 25th last, upon 
the occasion of the bad break at Station 1760, in the 
west bank, involving 900,000 cubic yards of material ; 
wrecking cranes are shown freeing the steam shovel 
partly covered by the moving mass. 

THE ‘LOCKS. 

In a previous artiele* full details were given 
respecting the construction work which had already 
been undertaken, and which still remained to be com- 
pleted, in connection with the locks, of which, it will 
be remembered, there will be twelve in the whole 
length of the Canal, these being made in duplicate, 
namely, three pairs in flight at Gatun, one pair at 
Pedro Miguel and two pairs at Miraflores, the dimen- 
sions being the same in all, viz., a usable length of 
1000ft., and a usable width of 110ft. In the early 
days of October last (1912), the gates at Pedro Miguel 
Lock had been brought to their full height, the sheath- 
ing being in place upon all of them, with the exception 
of the lower guard gates. The west flare and cut-off 
walls at the upper end of the lock have now been 
brought to a height of 40ft.; the east flare wall founda- 
tions have been laid, and the site of the cut-off wall 
is now being excavated to rock at elevation about 
plus 35ft. Concrete work is over 98 per cent. com- 
pleted, 880,341 cubic yards out of a total of 889,827 
cubic yards—bucket measurement—having been 
placed at the close of work on October 5th. 

Fig. 1 shows Pedro Miguel Locks as they appeared 
on July 28th last, viewed from a hill on the east bank 
of the Canal. Another illustration—Fig. 2—shows 
the construction of the safety and lower gates of the 
Pedro Miguel Locks—south end of the east chamber 
—as they appeared in June of this year. 

The normal lift at Pedro Miguel is from reference 
plus 85ft. to reference plus 543ft. or 30}ft. In a 
single lift lock, like that of Pedro Miguel, where the 
area in the stretches of the Canal above and below 
is so large that the levels of the stretches are practically 
unaffected by drawing-off or adding a lockage prism, 
the necessity does not exist, as it does in the case of 
a flight of locks, of taking down into the lock below 
a stated amount of water in order to raise the water 
level in the lower lock to meet the descending level 
in the upper lock at the proper reference. It has been 
found that complete saving can, be made of the water 
which can be drawn from one lock to its twin through 
the middle wall, and that increased advantage can 
be obtained by using the 350ft. lock chamber for 
small vessels, while no diminution of the saving thus 
made will be caused by an interruption of the series 
of small lockages by larger vessels requiring the large 
locks. Of the twelve locks above mentioned, the 
three pairs in flight at Gatun have a combined lift 
of 85ft.; the one pair at Pedro Miguel has a lift of 
30}ft.; and the two pairs at Miraflores have a com- 
bined lift of 54%ft. at mean tide. The lockage prisms 
are as follows :— 


Cubic feet. 
For the 1000ft. lock . 4,065,000 
For the 900ft. lock .. . 3,731,000 





.. 2,500,000 
962,000 
824.000 


For the 550ft. lock... 
For the 350ft. lock (larger) 
For the 350ft. lock (smaller) 








GRAPHITE is an example of a solid lubricant. It 
possesses a great many merits, as it adheres well to smooth 
metallic surfaces, and 1s not affected by temperature or 
acids. The only difficulty that attends its use is keeping 
it in sclution in the oil with which it is mixed. A special 
form of lubricator is employed, in which the mixture is 
continually stirred up to prevent the graphite settling. 
By its use the minute inequalities in the faces of the parts 
in contact are filled up perfectly smooth. Graphite is 
a very pure form of carbon mined in various parts of the 
world. Two varieties are found—crystalline or flake, the 
granular or “amorphous.” The former only is suitable 
for lubricating purposes A so-called defloculated form is 
manufactured electrically by the Acheson process. It is 
so finely divided that it will remain in suspension in water 
(distilled) practically indefinitely. 


* See THR ENGINEER, June 9th, 1911 





THE WORK OF THE GOVERNMENT AERO. 
NAUTICAL COMMITTEE. 
No, III.* 


Aeroplane wings.—The last section of the report 
which we will here consider is a memorandum by 
Messrs. Bairstow and Jones, of the National Physical] 
Laboratory, dealing with certain experiments which 
form the first section of a research into the properties 
of aeroplane wings as deduced from models. he 
experiments so far carried out may be summarised 
generally as relating to the distribution of pressure 
over the surfaces of an aerofoil, the influence of ihe 
cross section adopted on the lift and drift, the influence 
of “aspect ratio’’ and of the dihedral angle, the 
influence of the ratio between the gap and the chord 
of a biplane, and the effect of “‘ staggering ” the wings 
of a biplane. Before we take up our account of the 
investigations we may remind our readers that, as 
we recorded in our first article, the influence of scale 
is negligible, so far as is known at present, in experi- 
ments on the lift and drift of aeroplane wings. In 
other words, the numerical coefficients deduced from 
the study of models may be applied without change to 
full-sized wings. 

Pressure distribution.—The object pursued in this 
investigation was the determination of the distrilu- 
tion of pressure over both the upper and lower sur- 
faces of three specially chosen aerofoils. No attempt 
was made to carry the work further than the investi- 
gation of the pressure distribution at the median 
section of each model. The researeh was carried 
out in a 2ft. vertical wind channel. The wind 
velocity adopted was round about 17ft. per second— 
say, 114 miles per hour. 

The sections of the models are shown in Fig. 1. 
Aerofoil No. 1 was simply a thin sheet of steel 0.02in. 
thick, 12in. wide, 2}in. broad, and bevelled at the 
edges. Aerofoil No. 3—the ‘“‘de Havilland ’”’—was 
formed of a thin curved brass sheet stiffened at the 
ends and the middle by three brass ribs of the required 
form, the spaces between the ribs being filled in with 
wax. In plan it measured 12}in. by 2}in. Aero- 
foil No. 2 was made from No. 3 by filling in the con- 
cave lower surface to the level of the chord. Along the 
median section of each of these models eight holes 
syin. each in diameter were drilled in the positions 
indicated in the figure. These holes communicated 
with a length of hypodermic syringe tubing 0.04in. 
external diameter, soldered to the upper or lower 
surface of the aerofoil according as the pressure over 
the lower or upper surface was being examined. This 
tube projected l}in. behind the trailing edge of the 
aerofoil and was there connected to a tilting water 
gauge by means of a piece of bicycle valve rubber 
tubing. During the progress of the work all the 
holes in turn except one were stopped up with plasti- 
cine. We need not stop to describe the manner in 
which the model was supported in the wind channel 
nor the means adopted for measuring the angle of 
incidence between its chord and the direction of the 
wind. 

Before we pass on to record and discuss the remark- 
able results of this investigation the following remarks 
may usefully be noted. Although there is great 
divergence of opinion as to the relationship existing 
between the velocity of the wind and the force exerted 
by it on an inclined area, all formule agree in making 
this force F proportional to the density p of the 
medium, to the area A of the inclined body and to the 
square of the velocity V of the wind. In symbols 
this may be written F op» A V*. Converting this 
into an equality we write it thus :—F = CpA V* 
The only point of doubt in this expression is the value 
to be given to the symbol C. Nominally it is a con- 
stant. Both theory and practice, however, make it 
depend on the value of the angle of incidence between 
the area and the direction of the wind. Theory 
would also make it dependent on the velocity of the 
wind, the viscosity of the medium, and the dimensions 
of the area. Practice so far has failed to detect any 
marked signs of the latter relationship. Exactly 
what the symbol C represents it is therefore at present 
impossible to say. We can, however, state definitely 
that whatever it may be it is a number pure and 
simple, that is to say, it does not represent a mass or 
a length or a period of time or any combination of 
these elements. We know this because the ‘‘ dimen- 
sions ’’ of force are M L T- and because the ‘“ dimen- 
sions ’”’ of p A V? are also reducible toMLT—*. Hence, 
since an equation to be consistent must have the same 
dimensions on both sides of the equality sign, it 
follows that the dimensions of C are zero. The 
symbol C then can only involve true numerical con- 
stants, angular measurements, trigonometrical ratios. 
and ratios of like quantities.— As C is thus of zero 
dimensions it is independent of the units which we 
employ. For instance, if for a given body under 
given conditions we find that C has the value 0.6 
when we are employing as our units the pound, the 
foot and the second, it will still be 0.6 if we measure 
our distances in inches and our time in minutes, or if 
we measure masses in grammes, distances in centi- 
metres, and time in seconds. Given the value of C 
we can thus express the value of the force in action 

* No. IL. appeared Nevember 22nd 

t If the symbol C involves the velocity, v, of the wind, the size, J, of the 
body and the “ viscosi:y,” n, of the medium, as Lord Rayleigh’s theorem 
of dynamical similarity requires it to, then it can only involve them in the 
form rl/n or n/vl. For of the eight possible combinations of the three 


symbols these two alone result in an expression of zero dimensions, The 
dimensions of n, the kinematic coefficient of viscosity are L?/T. 
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—— “ “ 
: in pounds or grammes. we are working on 
oitpritish system wormultiply the coefficient C by p 
- weight in pounds of a cubie foot of air, by A the 
; oa of the body in square feet and by V? the square 
ihe velocity of the wind in feet per second. The 
; er divided by g, the acceleration due to gravity, 
ansW in pounds, Taking the density of air at 


will be ; 
atmospheric temperature and pressure as 


ordinary 


076 Ib. pe x 
per second we find that p/g = 0.00236. The for- 


mula thus becomes F = 0.00236 C A V2. Now 
F/A is the pressure P exerted on the body. Hence, 
i find the pressure in pounds per square foot on the 


r cubic foot and g at 32.19ft. per second | 


the curve is above this line the pressure at the corre- 
sponding observation hole is positive, that is to say, 
it is a real pressure, as the word is commonly under- 
stood. When the curve passes below the axis of 
abscissz the pressure is negative, that is to say, there 
is a suction at the corresponding point on the aero- 
foil. A glance at the curves thus shows us that, as 
the angle of incidence is varied from — 10 deg. to 
+ 25 deg. each of these aerofoils is subjected fat 
first to a pressure on its upper surface and a suction 
_on the lower, and later to a suction on its upper sur- 
face and a pressure on the lower. 

In Fig. 2—an exaggerated section of an aeroplane 








zontal or “ drift’ component E F and a vertical or 
“lift”? component FC. Similarly we can resolve 
the parallel component of pressure D E into a “ drift ”’ 
component DG and a “lift’’ component GE. 
Adding or subtracting, as the case may be, the drift 
components E F and D G andjintegrating over both 
surfaces of the aerofoil we get the total drift curves 
shown in the left-hand diagram of Fig. 4. A similar 
process gives us the total lift curves shown in the 
right-hand diagram of Fig. 4. The ordinates in these 
curves are again the values of the coefficient C in the 
formula F = CpAv. In Fig. 5 the composition 
of the drift curve for aerofoil No. 3 is illustrated. 


OBSERVATIONS OF PRESSURE AT THE MEDIAN CROSS SECTION OF THREE DIFFERENT AEROFOILS. 
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body we multiply the coefficient C by 0.00236 V2, | wing—we are to suppose that the pressure DC Curve A in this figure represents the result of integrat- 


where V is the velocity in feet per second. 
given us in miles per hour the conversion factor is | 


0.00510 V2. | 


If V is | normal to the surface of the wing at the point C has 


been found by experiment in the manner described 
above. If we know the eontour of the wing surface 


In Fig. 1 the results of the experiments are repre- | we can resolve this pressure into two components, 


sented by six families of eight curves each. The | 
three upper groups relate to the lower surfaces of 
the three aerofoils and the three lower groups relate | 
to the upper surfaces. The eight curves of each | 
group are numbered to show to which observation | 
hole in the aerofoil they belong. Taking any one of | 
the 48{ curves, we find that the ordinates represent | 
the value of the coefficient which we have called C| 
above, while the absciss# represent the angle of inci- | 
dence of the chord of the aerofoil with the direction | 
of the wind. It will be noticed that the angle of | 





Fig. 2 | 


incidence in each case has been varied from — 10 deg. | 
to + 25 deg., that is to say, it considerably overlaps | 
at both ends the range usually met with in practical 
aeroplanes. Each plotted point is the mean of at 
least four readings. Certain portions,of certain of 
the curves, it will be observed, are dotted. Over 
such ranges the observation of the pressures was 
unreliable on account of the fluctuations taking place. 
The dotted portions do not. therefore represent the 
probable trend of the curves. They have been inserted 
merely to indicate where the periods of fluctuation 
occur, a point of much more importance than the 
magnitude of the fluctuations or their average value. | 
Looking at the curves generally we notice that most | 
of them eross the axis of zero pressure at least once | 
during the variation of the angle of incidence. When 











83 There are really only 45 reproduced in the engraving, 





one D E parallel with the chord A B and the other 
EC at right angles to it. Integrating these com- 
ponent pressures over the whole surface of the wing 
we get the total normal force and the total parallel 
force in action. This process may be carried out at 
all the angles of incidence within the range of the 
experiments and the results represented by a series 
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ing the drift component E F—Fig. 2—that is to say, 
the drift component due to the pressure E CJnormal 
to the chord. Curve B is obtained by integrating 
the drift component DG due to the pressure D E 
parallel with the chord. Curve C is the sum of the 
curves A and B. 

Having explained the diagrams we are now in a 
position to follow the discussion of the results. To 
begin with, we note from Fig. 1 that for all three 
aerofoils at angles of incidence ordinarily occurring 
in practical flight—say, from 2 deg. to 10 deg.—both 
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Fig. 3 


of curves as in Fig. 3. In these diagrams the total 
normal and parallel forces for the upper surface are 
separated from those for the lower surface. The 
third curve represents the addition of the two others. 
We may note that the ordinates are not directly 
the numerical value of the forces, but represent the 
values of C in the equation F = CpAv*. For any 


| of the three aerofoils, therefore, the ordinates are 


proportional to the total forces provided the velocity 
be regarded as constant. 

Returning now to Fig. 2 we observe that, knowing 
the angle of incidence ABH, we can resolve the 
normal component EC of the pressure into a hori- 


the pressure on the lower surface and the suction on 
the upper have maximum values at points very 
near to the leading edge and are almost zero at the 
trailing edge. As an example take aerofoil No. 2 
and consider the observation points land 1. Accord- 
ing to Fig. 1 the value of the coefficient C for the point 
1 on the upper side when the angle of incidence is 
10 deg. is — 1.01. At 60 miles per hour this repre- 
sents a suction of 1.01 x 0.0051 x 60 x 60, or 
18.5 lb. per square foot. Under the same conditions 
the value of C for the point 1, on the lower surface 
is + 0.32, corresponding to a pressure of 5.9 lb. 
per square foot. At the front end then there is a 
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total lifting force of about 24} ]b. on a square foot. 
Now consider the points 7 and 7; at the rear of the 
aerofoil. The respective values of the coefficient C 
for these are — 0.09 and + 0.04, so that on the 
upper surface there is a suction of 1.6 lb. per square 
foot and on the lower surface a pressure of 0.7 lb. 
per square foot. The total upward force on a square 
foot at the rear end is thus only about 24]b. The 
writers of the memorandum argue from these facts 


that while the longitudinal girders of aeroplane wings | 


should be made very strong in the neighbourhood 
of the leading edge, ‘“‘they will scarcely need any 
stiffness at all towards the trailing edge.’”’ The 
latter remark should not be taken too seriously. It 
is hardly substantiated by the tests carried out on 
the structural strength of the BE2 biplane which we 
noted in last week’s issue. 

The next point to notice is the existence of a certain 


Drift Curves of the three Aerofoils. 


Pressure (Unit-pv‘) 





Angle of Incidence 
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as the angle of incidence is decreased the pressure on 
the lower surface drops suddenly. This drop is 
first noticed at the leading edge when the angle of 
incidence of the chord is about 12 deg. It then spreads 
towards the rear and appears at the point 7 when the 
incidence is about 2 deg. By the time that a nega- 
tive angle of 10 deg. is reached all the pressures have 
changed into a very nearly uniform suction given by 
C= —0.25, say, 44 1b. per square foot at 60 miles an 
hour. It is believed that as the angle of incidence 
| decreases a dead air region forms under the leading 
edge and gradually spreads towards the trailing edge 

| as the incidence falls off. The sudden drop of pres- 
| sure at any observation hole would then be accounted 
for by the inclusion of that hole within the dead region. 

The phenomenon known as that of the dipping 

| front edge is well illustrated by the results. It will 
| be observed that a pressure may occur on the lower 





Lift Curves of the three Aerofbils. 
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Fig. 4 


critical angle of incidence for all the three aerofoils 
examined. In the case of aerofoils 2 and 3 this 
critical angle is approximately 12}deg. Above this 
angle the suction on the upper surface passes through 
a region of great unsteadiness and then settles down 
to a uniform value all over the surface. The dia- 
grams Fig. 1 show that the magnitude of the coeffi- 
cient C when this uniform régime is reached is approxi- 
mately -— 0.3 for all three aerofoils. This corre- 
sponds at 60 miles an hour to a suction of about 
5} ib. per square foot. In all three cases the uniform 
régime commences roughly at an angle of incidence 
of 20 deg. It will be noticed, too, that after the 
critical angle is passed the pressures on the lower sur- 
faces of the three aerofoils begin to fall off and that 


Composition of Drift of Aerofoil N°3. 
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A. Component of Drift due to Force normal to chord. 
B. Component of Drift due to Force parallel to chord. 
C. Jotal Drift. 


Fig. 5 


this falling off is carried sufficiently far to change the 
pressures at the trailing edges into suctions. Thus 
in the case of aerofoil No. 2 the pressure at the point 7, 
changes to a suction when the angle of incidence 
exceeds, say, 16 deg. In the case of aerofoil No. 3 
this reversal does not occur until the angle of incidence 
is about 22 deg. From Fig. 4 it will be noticed that 
at the critical angle the lift begins to fall off rapidly 
and the drift to increase very quickly. Both these 
effects are due to the sudden alteration in the suction 
on the upper surface. In explanation of these 
phenomena the theory is advanced that under certain 
circumstances two forms of flow can occur at the same 
angle of incidence, and that as the angle of incidence 
increases the form proper to low angles becomes more 
and more unstable, while that proper to high angles 
becomes increasingly stable. 

In the case of aerofoil No. 3 it will be observed that , 





surface of aerofoils 2 and 3 at the leading edge when 


the local angle of incidence to the general direction | 
of the wind is actually negative, while suction may | 


occur on the leading edge of the upper surface when 
the local angle of incidence is actually positive. 
explanation of this paradox is to be found in most 
text-books on aeronautics. 

From the results of this investigation a very clear 
idea can be obtained as to why a well-designed aero- 
foil is so greatly superior for aeronautical purposes 
to a flat plate. In the first place, Fig. 1 shows that 
the suction over the upper surface of a good aerofoil 
reaches a higher value than that over the upper sur- 
face of a flat plate. The lift is in consequence greater 
in the first than in the second case. Then, again, a 
good aerofoil, as shown in Fig. 4, has a much greater 
range between its angle of no lift and its angle of 
maximum lift than a flat plate. There is therefore 
more latitude for adjustment in flight with the one 
than the other. Of much more importance, however, 
than either of these two features is a certain fact 
revealed in Fig. 2. From this it will be seen that the 
pressure D C has a component D E parallel with the 
chord A B, and that this component D E contributes 
an upwind or negative drift DG. If the drift com- 
ponent D G be integrated over the surface of a good 
aerofoil we get a substantial upwind force or negative 
drift which is to be subtracted from the downwind or 
positive drift obtained by integrating the component 
E F over the surface. In the case of a flat plate D C 
is normal to the surface, that is to say, it is already 
parallel with EC. Hence there is no component D E 
parallel with the surface and therefore no upwind 
“drift”? DG. Fig. 5 shows how important this 
upwind force can be in keeping down the total drift 
of a good aerofoil. It may be added that if the dis- 
tribution of pressure over the good aerofoil were 
uniform the negative drift would be zero, and that 
within limits the greater the dipping front edge 
phenomenon can be made the greater will be the 
negative drift. 

One of the most curious, and, if it can be substan- 
tiated, one of the most important, results of the 
research must now be mentioned. From Fig. 1 it 
will be gathered that for aerofoils Nos. 2 and 3 the 
suctions on the upper surfaces are numerically very 
much greater than the pressures on the lower surfaces 
at all ordinary flight angles of incidence. Fig. 3 
shows that at an angle of incidence of 2 deg. to 3 deg. 
the force normal to the chord is entirely contributed 
by the suction on the upper surface and that at 12 deg. 
its contribution is quite 75 per cent. of the whole. At 
these angles of incidence the force normal to the chord 
is to all intents and purposes equal to the lift. Hence, 
as a general rule, it appears that the pressure on the 
lower surface of a practicable aerofoil never contri- 
butes more than one-quarter of the total lift. As 
regards the force parallel with the chord the lower 
surface of the flat plate and of aerofoil No. 2 cannot, 
of course, provide any component. In the case of 
aerofoil No. 3 the lower surface contributes a down- 
wind force parallel to the chord between angles of 


The | 


a 
up to 12 deg. its contribution to the upwind fore jg 
only about one-eighth of that contributed by the 
upper surface. It follows then that both as regards 
lift and drift the upper surfaces of the wings of an 
aeroplane are of very much more consequence than 
the lower surfaces. 

The last feature of the experiments to be noteq 
relates to the question of how far the one surface of ay 
aerofoil is independent of the other, how far, that jig 
the shape of either surface may be altered without 
affecting the pressure on and the distribution over the 
other. Referring to Fig. 1 we notice in this connection 
that the suction curves for the upper surfaces of aero. 
foils 2 and 3 are strikingly similar as regards both 
shape and magnitude. Yet one of these avcrofoily 
has a flat under surface and the other a pronowncedly 
concave under surface. The conclusion is obvious, 
To a first approximation the pressure distribution 
over the upper surface is independent of the shape of 
the lower, provided, of course, the latter is not 
actually convex. Comparing the pressure distribu- 
tion over the under surfaces of aerofoils 1 and 2 we 
note a fair but not a very striking difference. Hence 
the influence of the upper surface on the lower sur- 
face is somewhat more marked than that of the lower 
on the upper. In general, then, “it is unlikely,” 
to quote from the memorandum, “ that any appre- 
ciable gain in efficiency is to be expected from hollow. 
ing out the lower surface, and in view of the great 
structural advantages possessed by a flat under sur- 
face it is doubtful whether it will be advisable ty 
hollow it out at all.” 

We hope to deal with the remaining portions of 
Messrs. Bairstow and Jones’ investigations in a suc- 
ceeding issue. Before leaving the memorandum 
| summarised above we may, for the benefit of those 
| consulting it in the original, point out that a very 
|misleading error occurs in Table Xe on page 87, 
wherein the values of the coefficient C are given for 
| aerofoil No. 3. The eight lines of figures relating to 
| the lower surface have undergone a cyclical reversion, 
| The line of figures for the point 0, really relates to 
| the point 7;, the line for the point 1, relates to the 
point 6:, and so on. 











| CENTRAL LONDON RAILWAY—EXTENSION TO 


LIVERPOOL-STREET. 

Ir has been rather a matter of comment for some 
| years that the important gap filled up recently by the 
| connection between the Bank and Liverpool-street 
| was not accomplished earlier, or even that it was not 
| comprised in the carrying out of the original scheme, 
| The modern Londoner has been gradually educated, 
| by underground railway enterprise, into expecting to 
| get from anywhere to everywhere with the minimum 
of break, and, at the worst, to make connections by 
short underground passages. The suburban and 
other travellers living on the Great Eastern line and 
its numerous branches enjoy an effective train service 
on thatline. But those requiring to reach the nucleus 
of all business things at the Bank, and that of all 
| fashion at the West End, have been hitherto seriously 
blocked in their progress. Similarly, the passengers 
from the western districts served by the Central 
London and bound for the east have been hampered 
in their journeys. On the London railway map, the 
Bank has been hitherto shown as a sort of star centre, 
the rays of which have been extended north, west, 
south-west, and south, while the east, to carry on 
the metaphor, has been, until the other day, in outer 
darkness. 

The extension from the Bank to Liverpool-street 
is important, as it connects up the system with the 
Great Eastern Railway, the North London Railway, 
and the London and North-Western Railway, in 
addition to which the Metropolitan Railway and 
the Bishopsgate tramways form important arteries. 
Under the original Act of Parliament, powers were 
obtained to make this portion of the line, but these 
lapsed, and in 1909 an Act was obtained, under which 
the present work has been carried out. The exten- 
sion begins at the termination of the former Bank 
sidings, continues under Old and New Broad-streets, 
crosses Liverpool-street, and then runs obliquely 
under the terminal station of the Great Eastern 
Railway—see Fig. 1. The total length is about 
820 yards, or just under half a mile. The tunnels 
were pierced on the same well-known principle as 
those of the original line and other tube railways, 
so that a description of this operation need not take 
up our space. On account of the number of curves, 
it was necessary to construct the small running tunnels 
12ft. 5in. in diameter, instead of the usual section of 
1lft. 8}in., so as to allow clearance for the overhang 
of the coaches. There are two crossover tunnels, one 
in front of and one behind the station tunnels. 

These tunnels are of the usual internal diameter, 
viz., 25ft., but in this instance they have been made 
longer than those on the older portion of the line, so 
that 1 in 7} scissors crossings could be adopted in 
place of the 1 in 4 crossings. The advantage of the 
two crossovers lies in the fact that if for any reason 
the back crossover—which is that normally used— 
is put out of action, the service can still be maintained 
by using thet in front of the station. The station 
tunnels, of which there are two, are 2l1ft. 2}in. 
internal diameter, with one platform in each tunnel, 





incidence of — 5deg.and + 7deg. Above 7 deg. and 





the line being on the outside in each case, so that 





i 
f 
' 
t 
© 


eS 


We acee 


<del 


ety 


ee 


aed AISA Ea RO Ria 


eS ian SIE 


































Nov. 29, 1912 THE ENGINEER 565 








——— 

j actically an island platform results from the arrange- west side of Bishopsgate which formed the contrac- As the work proceeded it was found desirable to 
ae see Fig. 2. These tunnels are laid out on | tors’ depot, where the hoisting machinery, the air hasten its progress, and arrangements were made to 
ment— 
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. curvature as to make room for the varying compressors, &c., were installed. Practically the sink an auxiliary working shaft at the west side of 


such & : fs : é 
zs &e., in between, and at the same time whole of the tunnels and underground passages were the station ground. As a result of this, the Company 
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4 Fig. 1—THE EXTENSION OF THE CENTRAL LONDON RAILWAY FROM THE BANK TO LIVERPOOL STREET 





to bring the crossovers as near the station as possible. | driven under compressed air on account of the heavy | was enabled to complete the tunnels six months earlier 
The position, however, of the first crossover was| columns and buildings within the area of the Great than was contemplated at the commencement of 
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<q Railway Company's tunnels, and is therefore not so! New and Old Broad-streets a pressure of about In describing the tunnels, no mention has yet been 
4 BROAD ST STATION 
% YN eee 
¥ \ Ne : \\, 
; \ ‘\ 
H we 
3 LIVERPOOL ST STATION. 
g ww soe" 
: ae o i 
é 
¢ 
. . i GES, 4 
H ~<a RL 
: Es ee 
t UMMM ESE ACA LT 
_— =n gg Pee 
2 e - tor (to be fxed in the Faeor Sa 





ob 

a4 

+ 

% 

2 

s - 
i 

Ae 


“THe Encineer" - Swain Sc. 





eee 


+ 
o 


Fig. 2—PLAN OF LIVERPOOL-STREET STATION 


near the station as could otherwise have been arranged. | 15 Ib. per square inch was maintained throughout the made of the reverse curves which occur in each 
3eyond the back crossover are two siding tunnels, | work, which is equivalent to a uniform pressure of tunnel, just after leaving the ends of the old Bank 
nearly 400ft. long, used for shunting, or, if necessary, | close on one ton per square foot on faces exposed sidings. These reverse curves have a minimum 
as a lay-by for a spare train. At the farthest end of during the operation of excavating. Within the radius of five chains, but the approach from the 
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Fig. 3-PLAN AND PROFILES OF THE EXTENSION 





pn sidings is the 18ft. diameter shaft, which was | Great Eastern terminus, columns carrying from straight is made by means of transition curves of the 
ey for the purpose of constructing all the tunnels. | 80 to 100 tons were tunnelled under without any cubic parabolic type, a sufficient length of straight 
us shaft is situated in a piece of, property on the | settlement taking place. being allowed between the reverse curves for a coach 
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length. This provision has resulted in an extremely 
easy-running line, and the passenger is scarcely 
aware of the fact of his progress round such sharp 
curves. The driving of the tunnels at this point of 
the line was particulary difficult on account of the 
complication in setting out the centre line, and also 
because the tunnels have to overlap one another 
in order to avoid passing under the buildings on 
either side of the street. After being driven for 
nearly half a mile round many curves and without 


| The line is then level for 170ft., and then commences 
|a somewhat curious series of undulations. First 
| there is a climb up 1 in 89 for 132ft., then of 1 in 80 
| for 115ft., then of 70ft. of 1 in 57, followed by 40ft. 
| of 1 in 84 and 173ft. of 1 in 174 up. Then comes a 
short length of 83ft. of 1 in 461 down, and next the 
line climbs again for 393ft. 6in., the gradient being 
1 in 219 up. Curiously enough, there then comes a 
| piece 377ft. long with a down gradient of 1 in 328, 
followed by a level bit of 105ft., and finally a slight 





considered necessary—at any rate for a CrOSS-OVep 
where the bed is concrete instead of ballast. 

We may say that, as will be seen in Fig. 5, whereas 
the west cross-over is laid with sleepers, the east 
cross-over is laid entirely on concrete with lin, felt 
pads put underneath the chairs and crossinus—, 
Fig. 6. In order to avoid complication, the drawin, 
Fig. 5 does not show any of the point operating out 
but the arrangements shown on drawing Fig. 4 holq 
good for both cross-overs as far as the points and 
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a trustworthy intermediate check on the accuracy 
of the lines, the tunnels when joined up to the exist- 
ing sidings showed an error of only a quarter of an 
inch in alignment and half an inch in levels. 


We are enabled by the courtesy of Mr. E. P. Grove, | 


the chief engineer of the Central London Railway, 
to give some further particulars regarding the tunnels. 
The profiles of the up and down lines are given in 
Fig. 3, which also gives the details of the curves. 
It will be seen that, starting from the Bank Station, 
there are, first of all, 569ft. of level; then 392ft. 
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4—THE WEST CROSS-OVER NEAR LIVERPOOL-STREET STATION 


| incline for 150ft. of 1 in 900 up to the level of Bank 
Station. 

A study of the curves in this illustration will also 
| prove of interest. For simplicity’s sake they are all 
| 
| 
| 





shown as of one radius throughout the curve, but they 
| are really transition curves, as we have already said, 
and a great deal of pains was taken in setting them out 
as correctly as possible with a view to getting a mini- 
|mum of jolting and a maximum of comfort to the 
passengers. These objects have been very success- 
| fully attained, as we have shown above. 


East Crossover 











movable diamonds are concerned. 
on the west cross-over are movable. 

In practice all the gear is covered over by teak 
covers to make a convenient footway and to prevent 
the third-rail shoes arcing over. The third rail js 
ramped down at each end, and there are teakwood 
ramps with wearing strips of beech in conjunction 
with the teak covering boards to carry the shoes 
over the movable diamonds, and in the case of this 
cross-over the current is never lost, so that there is 
no failure of the lighting or control while going over 


Only the frogs 
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West Crossover. 
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Fig. 5—PLAN OF THE CROSS-OVERS AT LIVERPOOL-STREET STATION 


of 1 in 240 down, followed by 76ft. of 1 in 62 down ; 
217ft. of 1 in 108 .down; 165ft. of 1 in 1101 down. 
142ft. of 1 in 354 down; and 314ft. of 1 in 337 down; 
After this comes 262ft. of level, and then the line 


more to the cross-overs near 
| Fig. 4 embodies rather 
| more than half of the west cross-over. This view 
shows the arrangement of the operating mechanism, 


| Reverting once 
| Liverpool-street Station, 


begins to climb towards Liverpool-street Station. | and is of interest, as it includes the pneumatic opera- 
First of all, there is a short length of 35ft. of 1 in 340 | tion of the movable frogs as well as movable diamonds 
up and a rather longer length of 1 in 121 up, which | and the ordinary point switches. The other half of 


is followed by a length of 162ft. 6in. with a rise of the cross-over is exactly similar to that shown, | 


1 in 64 up. At the top of this “‘ bank ”’ the station | the centre line being across the movable diamonds. 
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Fig. 6—-CROSS-SECTION OF THE PERMANENT WAY ON A CONCRETE BED 


‘have been omitted,. 


the cross-over. It is intended to put teakwood 
ramps capped with beech to carry the shoe right 
over the crossing rails, also to prevent the shoes from 
being damaged. This has always been the company’s 
practice in the past, but it was contemplated omitting 
them in this case. However, Mr. Grove finally 
came to the conclusion that it was desirable, as the 
shoes used are of considerable width. 

It will be noticed that on the straight road the 


running rail is practically continuous, and that it is 


not necessary for the wheel to open the movable 
frog, which is the usual practice, this being done 
in advance pneumatically. The movable diamond 
gives smoother and more exact running than is the 
case with ordinary frog crossings. The east cross- 
over has pneumatically operated switches and mov- 
able diamonds, but in this case the movable frogs 
Engravings reproduced from 
photographs taken inside the tunnels, and showing 
the actual cross-overs, are given in Figs. 7 and 8. 
The original contract provided for six lift shafts, 
with two lifts to each shaft, and two staircase shafts, 
but the experience of the Underground Railway 


| Company with its then newly-installed escalators at 


is reached, and the line is level for the 327ft. of the| The cross-over is shown with the up road set for 
station itself and for 316ft. beyond, at the far end of | the straight and the down road for a train to cross | 
which there is a length of 387ft. of 1 in 1750 up, | over from the up to the down road, Liverpool-street | 
which forms the terminus of the extension. | being on the right-hand side of the drawing and the 

The down line commences with a length of 400ft.| Bank being on the left. The switches and movable | 


of 1 in 300 down, and is then level through the sidings | diamonds are provided with locking as well as detect- | 
and Liverpool-street Station for a total length of | ing gear. The movable frogs are merely operated by | 
664ft. Beyond the station there is a down gradient | a cylinder working in parallel with a cylinder operating | 
of 1 in 61 for 197ft., followed by 53ft. of 1 in 432 down. | the points, so that locking or detecting was not | 


Earl’s Court Station was so satisfactory that the 
Central London Company decided to give up the 
majority of the lifts and adopt escalators in their 
place—see THE ENGINEER, June 2nd, 1911. ‘Two 
lifts, however, still form part of the general scheme 
for dealing with the traffic, and they, placed in a 
21ft. diameter shaft, form the direct communication 
between the Central London platforms and the high- 
level stations of the London and North-Western and 
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ro»th London Railways at Broad-street. The total | tains lavatory accommodation, parcels office, and | ment of this booking hall is shown in Fig. 10. 
ar lifts is 76ft. 3in., and this great height | ticket windows, ten in number. Two escalators,| The Broad-street booking hall is constructed partly 


vce of these ge : : 2 “el age t btehige 
eee impossible to adopt escalators. The | one for up-going and the other for down-going traffic, | under the cab yard in front of Broad-street Station 


-endered it 1 ‘ ‘ a | : F ; - 
ine nts for dealing with the traffic include the | provide communication between platforms and book- | and partly under Liverpool-street, the entrance and 


arrangeme 


ry 

















Fig. 7—THE EAST CROSS-OVER Fig. 8--THE WEST CROSS-OVER 


provision of booking halls under the Great Eastern ing hall. The down-going escalator is reversible, so exit being in Liverpool-street under the stairs leading 
terminus, under Liverpool-street in front of Broad- that in the event of the up-going escalator failing, up to Broad-street station. The arrangements here 
street Station, and in Broad-street Station itself. the other can be made to carry passengers up, while are very similar to those previously described, except 
The Liverpool-street booking hall is situated under passengers desiring to reach the platforms may do so that a third escalator tube has not been provided, 
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Fig. 9—-PLAN OF STATION ARRANGEMENTS AT LIVERPOOL STREET 


the main line cab approach, and is about 16ft. below | by descending one of the staircases. A third inclined , and the ticket windows are fewer in number. These 
its level. It is approached by subways and stair- | escalator passage has been constructed in case the arrangements are shown in Fig. 11. One of the escala- 
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cases from the West Suburban side main line arrival | increase in traffic warrants the employment of a third tors, as at the Liverpool-street Station booking hall, 
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There are no special arrangements for a separate 
booking hall, and passengers from the London and 
North-Western and North London Railways can obtain 
sera from one of the ticket offices at the platform 
evel. 

The escalators have a total rise to Liverpool-street 
booking hal! of 39ft. 10in., and at Broad-street book- 
ing hall of 4lft. 3in. The treads are 4ft. long and 
18in. wide, with 8in. risers. The speed of travel is 
about 90ft. per minute, and the capacity of each 
machine is said to be about 10,000 passengers per 
hour. The machines are constantly running during 
traffic hours, so that the objectionable waiting 
experienced where lifts are used is avoided. The 
machines are driven by an electric motor of 50 horse- 
power, and a spare motor is provided in each case 
in the event of failure. The station tunnels, passages, 
and booking halls are lined with white glazed tiles, 
and white enamelled paint has been used on all the 
steel work. 

A ventilatingexhaust fan is installed at the Bishops- 
gate shaft, so that fresh air can be constantly supplied 
through the passages, subways, and booking halls. 

The escalators and lifts were supplied and erected 
by the Otis Company, of New Jersey, U.S.A. The 
general contractors for the tunnels, passages, subways, 
booking halls, &c., were Messrs. John Mowlem and 
Co., of Westminster. The total cost of the extension 
amounted to about £250,000, or £500,000 per mile. 
Work was commenced in July, 1910, and the exten- 
sion was opened by Lord Claud Hamilton on July 27th 
last. 








THE GERMAN NAVAL ARCHITECTS. 
No. I 

THE autumn meetings of the Schiffbautechnische 
Gesellschaft were held in the K6nigl. Technischen 
Hochschule, at Charlottenburg, on the 22nd and 23rd 
inst. The first paper was by Dr. Diesel, and dealt 
with “‘ The Early Development of the Diesel Engine.”’ 
We give a précis of it below :— 

Years ago, while attending the lectures of Dr. 
Linde, of Munich, on thermodynamics, Dr. Diesel 
learnt that a small proportion only of the heat 
theoretically available in fuel could be turned into 
actual work, and he resolved to study how to get the 
full amount. As refrigeration engineer he first 
thought of ammonia vapour as a substitute for steam. 
This idea gave place successively to those of com- 
pressed air, heated air, and air mixed with fine 
particles of fuel. Finally, the fundamental concep- 
tion of the Diesel engine took shape, and was embodied 
in the patent D.R.P. 67,207 in 1893, the main points 
of which were :— 

(1) Heating of air in a cylinder by mechanical 
compression. 

(2) Gradual introduction of pulverised fuel. 

(3) Gradual gasification of the injected fuel. 

The object aimed at in the process was the highest 
possible utilisation of the fuel, and an aid to this was 
the mechanical compression of the air to between 
30 and 35 atmospheres, which was found by calcula- 
tion to be the most suitable pressure. A pamphlet 
written by the inventor about this time was adversely 
criticised ; three well-known authorities—Linde, 
Schréter, and Zeuner—however, supported him. 

The first firms to make practical trial of the idea 
were the Maschinenfabrik Augsburg and Friedr. 
Krupp, of Essen, which in February and April 
respectively of 1893 entered into agreement with the 
inventor to assist in working out the idea in return 
for certain licences in Germany. At the expense of 
these firms a laboratory was formed, in which, with 
a practical assistant, Dr. Diesel began operations on 
a full-sized engine. Experiments were in the first 
instance made with liquid fuel. The first engine 
built to Dr. Diesel’s plans arrived in July, 1893, from 
Augsburg. A Linde air compressor was used to fill 
the starting flasks, and a belt drive was fitted to turn 


{ : : a 
with coal gas and also with benzene in place of petro- | engine were only just beginning at the point where 


leum. In the course of these it was recognised 
that the mixture of fuel with air during the inflow 
was the important factor in the production of good 
diagrams. An examination of the engine then brought 
out evidence that no combustion took place in the 
clearance spaces, a discovery which, however, could 
be turned to account only in a new engine. 

The fifth series of experiments was made with a 














the engine round during the experimental stages. 
The first engine had a 6in. piston and 15}in. stroke, 
and was of the four-cycle type. The cylinder cover 
was of cast steel, and the body of cast iron. 

After much preliminary work on the various 
fittings and parts the first compression trial was made. 
With 18 atmospheres the diagram showed a con- 
siderable negative area and important losses of work. 
The compression was ultimately brought up to be- 
tween 33 and 34 atmospheres, 7.e., to half the theorti- 
cally possible amount. The first fuel ignition was 
successful, but blew out the indicator. Much was 
learnt with regard to details, but this first engine 
could not be made to run by itself. It was then 
reconstructed. The old cylinder remained; the 
new cover was of cast steel, as before, but had under- 
gone alteration. The piston was remodelled. Diffi- 
culties with the rings were gradually surmounted, 
and the compression brought up to 44 atmospheres 
by further reductions of the clearance spaces. After 
much contriving and studying the first movement 
with no load was effected on February 17th, 1894, 
when the engine ran slightly ahead of the belting. 
A long series of experiments on the various parts 
served to point out the direction for further efforts. 

The third series of tests is described as gasifying 
experiments. A new cylinder cover was made, and 
work began again, but with very unsatisfactory 
results, which, however, did not shake the faith of the 
two patron firms. 

A fourth series of experiments included a number 





larger engine, the diameter of the piston being, this 
time, increased to 8.66in., while the stroke of 153in. 
remained as before. The combustion chamber now 
found a place in the cylinder cover. The cylinder was 
east with a cooling jacket. The diagrams were now 
good, the exhaust smokeless and invisible ; the power 
indicated was 14  horse-power. Later diagrams 
showing 23 horse-power at 200 revolutions and 34 
horse-power at 300 revolutions were obtained. The 
efficiency was now 58 per cent. Experiments made 
with gas mixed with minute particles of benzene 
gave like results. After more experiments and 
minor alterations the efficiency was brought up to 
64 per cent., while the consumption of petroleum 
diminished from .463 lb. to .495Ib., é.e., to much 
less than half that of all other known motors. An 
advantage of the Diesel motor was found to be that 
at much less than the full load the consumption of 
fuel remained constant. The foregoing results were 
subsequently still further improved, and in July, 
1895, the motor was found to be ready to start at 
any moment. An endurance trial of seventeen days 
showed it to work reliably, and steps were then taken 
to turn it to commercial account. 

The sixth series of experiments was made with an 
engine of 9fin. diameter of cylinder by 15}in. stroke. 
Amongst other new features in this engine was a 
cover at the bottom of the cylinder fitted in addition 
to that at the top. The experiences made were 
largely those of manufacture of the different parts. 
By the end of January, 1897, the motor was considered 
to be ripe for good economical work. The results 
were :— 

Full power. Half power. 
Thermal efficiency, per cent. 31-9... 8-4 


Mechanical efficiency, per cent. ... 75-6 61-5 
Economical efficiency, per cent... ... 24-2 23-6 
Consumption of petroleum per I.8.P. 
AME I ce te: oie canes Seen 3 -429 +356 
Consumption of petroleum per E. H.P. 
oe -568 -581 


per hour, lb.... poe Gs i 
Then began a constant stream of visitors, and a 
number of licences were arranged for, including one 
acquired by Mirrlees, Watson and Co., Limited, 
of Glasgow, on the strength of a favourable opinion 
expressed by Lord Kelvin. The experiments cost 
in all about £22,000. 

Professor Riedler, who opened the discussion on 
this paper, said the history of engineering could 
supply but few parallels to this invention of Dr. 
Diesel’s. Dr. Diesel had unrolled an extremely 
brilliant picture, and it was extremely gratifying 
that his work had produced such great results in so 
short a time. But Dr. Diesel laid claim to every- 
thing—idea, design, and construction of a saleable 
engine—and whilst everyone would certainly credit 
him with a large share of these, his numerous fellow- 
workers must not be forgotten. The successful result 
that he had obtained consisted in his development 
of an engine that would work ; between this and a 
saleable engine, however, a long road had to be 
traversed. The lot of the inventor was somewhat 
as follows :—If the invention were a good one, he 
was preyed upon by others; if it were a bad one, 
he earned calumny and disparagement. The speaker 
had always admired Dr. Diesel’s mercantile genius, 
and was pleased to note his financial success, which 
few inventors attained; for an idea was generally 
re-shaped by someone else, who got all the credit and 
the advantage of it. Dr. Diesel went too far when he 
claimed to have created a finished engine. The 
following had to be kept in view :—The engine that 
he had created had had to undergo a long, tedious 
spell of work in the shops before it could be developed 
into a practicable and finally into a saleable produc- 
tion, and to this end a large amount of intelligence had, 
from every side, been applied. So far as authentic 
evidence could be obtained, the creation of all inven- 
tions showed the following steps :—First, the idea 
must be put into shape, then followed the realisation 
in an engine, and finally the engine had to be made 
fit for sale. Thus, the A.E.G., which had taken over 
the Curtis turbine as a practicable engine, had to 
sacrifice £250,000 in order to make it marketable. 
Dr. Diesel had worked on scientific lines, and had gone 
forward as a pioneer. Three engines had then been 
built, the last of which the inventor had called 
marketable. In reality, however, it was only an 
engine that would work. In such matters he (Pro- 
fessor Riedler) could speak from experience, and as 
far as the difficult domain of the internal combustion 
engine was concerned, a clear picture of all the internal 
processes was not forthcoming even now. If Dr. 
Diesel had, in 1897, been prepared to offer his licensees 
material guarantees for a finished engine, they would 
all have accepted them with pleasure, but he might 
have had the opportunity of observing how a large 
fortune can disappear. Dr. Diesel had brought to 
the task nothing but ideas and proposals, and without 
the Augsburg Works no experimental engine would 
have come into being. He had built a workable 
engine with low consumption of fuel; but nobody 
knew that the difficulties in the construction of his 











his report concluded. The M.A.N. Works soon 
realised that the engine did not, even after a successfy] 
engine had been made, represent a serviceable 
motor. Meanwhile other firms had endeavoured 
with Dr. Diesel’s co-operation to make the envine g 
success. Why, then, had they not succeeded » 
The inventor lived in his idea, and so it often cary 
that he mistook the work of others for his own. The 
engine had worked with an efficiency of 67 per cent., 
and had been far too expensive. In the succ ding 
deciding period, Dr. Diesel no longer took part in the 
work, but had been engaged in pushing his jatent 
and making plans for the adaptation of his :iotoy 
to automobiles and ships. In contrast to this stood 
the busy efforts of the M.A.N., which, in the years 
after 1897, had made improvements that were stil 
of a standard nature, by which the cost of the rotor 
had been reduced by 30 per cent., and its efticicney 
raised to 80 per cent. The motor which was }yjuilt 
for Kempten in 1897 had in the meantime hac all 
its parts replaced by new ones, and all the improve- 
ments had been applied to it ; to this only was it due 
that the engine was still at work. The circumstance 
that nothing had meanwhile been achieved in | diese! 
motor construction elsewhere than in Augsburg 
was a proof that an enormous amount of work had 
been necessary for the production of something ser- 
viceable. A motor building establishment founded 
by Dr. Diesel himself had also failed, and the lowest 
ebb period of the motor had been in 1900, whei no 
one would buy it. No motors were supplied ai all 
till 1902. In all the constructions made, however, 
the most important point had not been touched, and 
that was the question whether the fundamental idea 
had been realised and whether it was right. The 
speaker had read the paper with the greatest adiiira- 
tion, and was only sorry that Dr. Diesel had carried 
his personal claims beyond reasonable limits. 

Professor Nigel expressed general agreement 
with the opinions delivered by the foregoing speaker. 
He was himself engaged on a history of the Diesel 
motor, and must, on the ground of his studies, con- 
tradict Dr. Diesel on some points. With regard to 
the high compression, he had made inquiries of Diesel 
motor builders, and received answer that its sole 
object was the ensuring of the starting of the cold 
engine, and his impression was that Dr. Diesel 
adhered to his explanation of it, because a connection 
between the engine of 1897 and that of to-day would 
otherwise have been difficult to establish. He 
regretted that Dr. Diesel had not stated the funda- 
mental points of his idea. He did not wish to detract 
from the ideas underlying the invention, but he 
must recall the circumstance that a book, * On the 
Theory of the Gas Engine,”’ by KGhler, had appeared 
in 1887, and mentioned the names of Capitaine. 
Griindler, and Julius Séhnlein. So long since as 
1885, an engine by Séhnlein had been installed in 
the works of Messrs. Siemens and Halske. S6hnilein 
had at that time written to Siemens, calling attention 
to compression ignition and to the injection of fuel 
with air. These engineers, whose inventions had 
brought them no reward, had carried the compression 
pressure from lower to higher, while Dr. Diesel had 
gone from 250 atmospheres downwards. To-day 
the development was along medium lines, so that 
the difference between the gas engine and the Diesel 
engine was difficult to determine. Even though 
Dr. Diesel had, during the early stages of the con- 
struction, himself kept the journal and written up 
the particulars of his engine, he had had very con- 
siderable stimulation from the Augsburg Engineering 
Works, in whose atmosphere he had lived. In 1847, 
Dr. Diese) had still had the realisation of the coal- 
dust engine in his mind, which the Augsburg Com- 
pany, however, had very soon seen to be impracticable. 

Herr Rosenberg was sorry to hear the attack 
made by the last speaker on Dr. Diesel; in them he 
would not join. He would only point out that 
already three large German ships with Diesel motors 
had been placed on service, and in part had already 
made long voyages. Inthe next few years seven more 
similar vessels would follow. He could only express 
the wish that all these vessels might give first-rate 
account of themselves, and this would be the best 
value-scale with which to measure the work of Ir. 
Diesel and the capabilities of the German industry. 

Dr. Diesel, in answer, said he was very far from 
wishing to detract from the credit due to others or 
to be ungrateful. He had kept strictly to the subject 
of his paper, ‘‘ The Creation of his Motor,” and given 
an account of his personal experiences. Professor 
Riedler, on the other hand, had discussed the perio« 
prior to and Dr. Nigel the period subsequent tv 
that under consideration. The number of his co- 
workers had been too large for him to bring them 
into the framework of his paper. 

The second paper was entitled ‘The Motive 
Media of the Diesel Motor, with special regard tv 
Ocean Navigation,’”’ and was by Dr. Aufhiuser, 0! 
Hamburg. Observing that the further development 
of the Diesel motor was a question of fuel, Ir. 
Aufhiauser said it was of the first importance to make 
it capable of dealing with all the available motive 
fuels. Means would have to be found of replaciny 
the gas-oil now used by the cheaper crude petroleum 
and tar oil. The oils in use were distillations of the 
two fundamental substances coal tar and petroleu. 
These varied much in themselves, and their differences 
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iliarly felt in the Diesel motor, and accounted 
for the waiting attitude of shipping people. The 
motive media were carburetted hydrogens, and there- 
fore organic bodies. But the chemistry of the carbons 
was one of unlimited possibilities, organic combina- 
tions with one and the same formula giving different 
eonstitution and properties. How many different 
constituents were present In tar was not yet known, 
and no two tars were exactly alike. The same was 
the case with petroleum, which differed considerably 
ding to its place of origin, the differences appear- 
ing more or less in its distillations also, Coal also 
1 such differences, though in its case they were 
of less importance, except so far as the gas made 
from the material was concerned. Fuels containing 
incombustible constituents were unsuitable for the 
The effect of the presence of water 
differed largely with different oils. The fuel must 
contain no uncombined carbon, and, moreover, 
combustible constituents rich in carbon must not 
be present in large quantities. What really was in 
question was not the absolute, but the relative 
applicability of the fuels. The key to this lay in 
their mechanical nature. They consisted of carbon 
and hydrogen in varying proportions. The original 
cause of the fluidity of the fuels was the hydrogen 
they contained, and to this were also due their pro- 
pertic s of gasification and high temperature of com- 
hustion. Of two motive media, the one with the 
highest’ percentage of hydrogen was the better, 
iv. the one with the greater molecular proportion 
of hydrogen to carbon. The percentages of carbon 
in the ordinary motive media varied from 85 to 96, 
those of hydrogen about from 7 to 13.5, the lower 
and the higher figures in the two constituents tending 
to fail together. The chemically equivalent weights 
of carbon and hydrogen being as 12 to 1, the per- 
centage of the former might be divided by 12 and 
taken as the unit in each. The hydrogen coefticient 
on this basis would then vary between the limits of 
about .9 and 2. The importance of these figures 
appeared in the differences occurring between the 
open or “chain form” and the “ring form’ or 
benzol combinations. After a mathematical inves- 
tigation of the fundamental difference between the 
two classes of fuel, the lecturer went on to say that 
when combinations of the two occurred, every increase 
of the benzene character was unfavourable and every 
decrease favourable for Diesel motor work. The 
tar oils were the purest representatives of the benzene 
type, and from these the constituents with high 
hoiling point had to be eliminated. The chain- 
were available within much 
With regard 
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formed combinations 
wider limits than the benzene forms. 


to disintegrating influences, the benzene  com- 
binations were more dangerous. As regarded 
motive media in the approximately crude state 


only the chain type seemed to be imaginable for 
practical use. The technical oils were mixtures ; 
their proportions of hydrogen were, however, in all 
cases of importance. Motive oils with the same 
proportions of hydrogen were to be judged by their 
boiling limits, which were much the narrower in the 
henzenes. From lists given by the lecturer to illus- 
trat> the hydrogen values of the different fuels, it 
appeared that gas tar won in the old-fashioned hori- 
zontal retorts had a low, and that made in vertical— 
and, in particular, in the most recently constructed kilns 

a promisingly high percentage of this constituent. 

Dr. Aufhiiuser then proceeded to draw practical 
conclusions for the treatment of fuels. Crude. oil, 
he considered, would have to be refined just to the 
extent of removing the main impurities, by some 
process, perhaps analogous to the filtering of water— 
a cold treatment by which the impurities would con- 
veal and could be removed being suggested. The 
quality of the tar oils could probably not be much 
further improved, but a matter to be considered was 
whether the motor could not be made to meet the 
fuels half-way by further improvement of the com- 
bustion process. The Diesel motor had gone far in 
this direction by the introduction of combustion in 
compressed air ; why could not further steps be taken? 
The conditions for the tar oil were not yet thoroughly 
understood, but it was imaginable that they would 
differ from those suitable for the crude oils. Want 
of knowledge of the condition of its combustion might 
lie at the root of the tar oil question. The intro- 
duction of small quantities of steam or of substances 
that did not directly affect combustion often had 
unexpected effects, and he recommended further 
research in this direction. 

Herr Saiuberlich began the discussion with the 
remark that gas oil did not come into question for 
ship work. The mineral oil production of the world, 
which now amounted to 45 million tons, only gave 
about 4$ millions of gas oil against 15,000 million 
tons of coal. If the lecturer expected to attain his 
ends with tar oil and crude petroleum as fuels, he 
(Herr Saiuberlich) must express a different view. 
At the present time the quantity of tar oil in existence 
was no larger than that of gas oil. Tar oil could 
only be considered for stationary and inland naviga- 
tion purposes, and foreign oils could not well com- 
pete with it on account of the duty levied on them. 
Crude oil as it came out of the ground could not 
be used on account of its high price ; to be able to 
compete with coal motor oil must not cost more than 
£3 a ton. Moreover, it contained very volatile 
constituents that might easily cause premature 





ignition. Only residues that were available in suit- 
able quantity need in his opinion be considered. 
Professor Junkers, of Aachen, had lately made experi- 
ments with these in his experimental motor of 200 
horse-power in continuous working, and had found 
that, owing to the very good scavenging and con- 
sumption in his engine, they could be burnt without 
trouble. The steady consumption had been .46 Ib. 
per E.H.P. The experiments had been made with 
Masut, Pacura, and Californian and Mexican residues, 
and it had only been necessary to heat these up to 
25 deg. Cent. His opinion was that the motor would 
have to be adapted to the residues{and he thought 
he had shown that this could be done. 

Dr. Dahm said the percentage of hydrogen was not 
the sole determining factor in the appraisement of 
the oil. Acetylene and benzene had the same 
“hydrogen proportion,’ but were very different ; 
and the physical properties played an important part. 
He must strongly warn the meeting against drawing 
any conclusions from the “ hydrogen proportion.” 
The advantages of tar oil were that it was produced 
in large quantities within the country, and that this 
independence of the foreigner could be maintained. 
Moreover, tar oil had a specific gravity of more than 1, 
and could therefore be kept under water safe from 
fire. Further, a ship’s tank would hold more of it 
than of the same weight of gas oil. 

Herr Liihr said that he also regarded the applica- 
tion of tar oil in Diesel motors as a matter of great 
importance. The heating of it before application 
had already been resorted to by Rieppel. Experi- 
ments had been made by the Actiengesellschaft 
Weser, of Bremen, with an additional heating of the 
air blast. A temperature of 60 deg. Cent. had sufficed 
to enable tar also, with an addition of tar oil, to be 
burnt. The experimental temperatures of the air 
had been carried up to 200 deg. Cent. No explosions 
in the valves had taken place. For starting the use 
of oil of another kind had indeed been necessary, but 
inferior lubricating oil had sufficed for this purpose. 

Dr. Aufhiuser, in answer, said that under “ crude 
oil’ he had not meant the oil as it came from the 
ground, which could not be used for motors. Acety- 
lene and benzene had, indeed, the same ‘ hydrogen 
proportion,” but the one was a chain-like and the 
other a ring-like combination. The example was 
thus ill-chosen, and spoke more in favour of his 
conception than against it. 

The third paper taken on Thursday dealt with 
“The Problem of Surface Resistance,” and was 
read by Professor Dr. Giimbel, who began by saying 
that the nature of surface resistance had not up to 
now been properly cleared up, though searching 
investigations had been made concerning the motion 
of fluids in pipes. He therefore first explained his 
ideas by the aid of the work done in this direction, 
and then went on to the surface resistance in rivers 
and canals, concluding with that of ships. Great 
importance was attached by the author to the forming 
of a clear conception of the actual processes con- 
cerned, for it was only by means of these conceptions 
that the relations between the different factors, 
such as the diameter and length of the pipe. the 
degree of roughness of the surface and the viscosity 
of the liquid, as well as the mean velocity and the 
fall in pressure, could be established. He thought 
that formule established in this way could be dis- 
cussed much better than those drawn empirically 
from a number of experiments by his predecessors. 
Another step forward was, in his opinion, the manner 
in which the results were presented, which allowed 
of combining the great number of experiments illus- 
trating the fall of pressure in pipes in a few curves, 
that in their turn could be represented in a single 
surface, The purely numerical determination of the 
fall in pressure in lines of piping, he thought, was 
fully accomplished in his paper; the final clearing 
up of the actual process, however, would necessitate 
further experiments. The extension of the Reynold’s 
law given by Professor Giimbel, establishing as it 
did that the so-called critical velocity of fluids 
depends not only on their velocity and particular 
properties and on the diameter of the pipe, but also 
on the state of the surface of the latter, was thought 
to be of special scientific interest. From the experi- 
ments on pipes, the author deduced the conditions 
relating to surface friction in rivers and canals. 
He also proposed to prepare tables similar to those 
showing the friction in pipes. 

The second part of the paper was of particular 
interest to the naval architect, treating, as it did, 
surface resistance in its relation to the total resistance 
of ships. The small number of experiments yet 
made in this field of research necessitated a return 
to the phenomena studied in connection with the 
motion of fluids in pipes. Combined with Froude’s 
work, they allowed of the formation of a clear con- 
ception of the true nature of surface resistance of 
ships. The author gave a series of examples which 
showed that an approximate calculation of the flow 
of water caused by the surface resistance of ships 
was possible. The manner of representing results 
obtained was of great importance, This, the author 
illustrated by showing how the resistance of square 
surfaces measuring 4in. by 4in., 8in. by 8in., and 
12in. by 12in., respectively, could be represented by 
identical curves. He further proposed a practical 
method by which the discrepancy existing between 
the resistance of models and that of the ships might 





be eliminated. His conception of surface resistance 
led him to propose the adoption of an additional 
surface of friction connected with the towing carriage, 
and drawn through the water in front of the model. 
In the absence of a laboratory in the naval archi- 
tecture section of the Royal Technical College of 
Charlottenburg, the author could do no more than 
test his proposals by the examination of the experi- 
ments of others. The author concluded with an 
allusion to the close connection between scientific 
researches in the domains of aeronautics and naval 
architecture respectively. 

Professor Ahlborn, opening the discussion, said 
he quite saw that Professor Giimbel had arrived at 
results which were of the greatest importance in the 
whole study of ship resistance. There were a few 
points, however, on which he held different opinions, 
especially with regard to the cause of the resistance 
of a fluid. The power that had to be applied 
depended on the circumstance that the eddy paths 
were not quite completed. He regarded the clearing 
up of the molecular processes as an impossibility. 
By the aid of numerous slides illustrating his own 
researches, the speaker went into the question of 
the creation of eddies and recommended that the 
methods hitherto adopted be adhered to and that 
use be made of fixed photographs and not of kine- 
matographic illustration. 

Herr Schlichting held the opinion that it was a 
matter of indifference whether the model remained 
at rest and the water flowed past it, or whether the 
opposite arrangement were adopted. In the trials 
with the Greyhound, Froude had endeavoured to 
reconcile the difference between the results of the 
model experiment and the reality by dividing the 
whole into frictional resistance and eddy resistance, 
and this method was now generally used, and was 
perhaps better than that of towing a plate in front, 
proposed by Professor Giimbel. True, this plate 
had the advantage of providing the necessary forward 
current for the screw propellers. The influence of 
the temperature on the results of the trials was a 
reality, and was well known to him. From a series 
of experiments he had found it to amount to 12 per 
cent. for a difference of temperature of 28 deg. On 
the other hand, its influence on the efficiency of 
serew propellers was small, and the same coefficient 
could be used in winter as in summer. He was 
extremely grateful to Professor Giimbel for having 
worked out such a number of experiments and com- 
municating the results. 

Dr. Kempf said he had made experiments with 
serew propellers and found that the frictional resist- 
ance was about 12 per cent. He was also of opinion 
that differences of temperature exercised but little 
influence on the efficiency of the screw propeller— 
a difference of 40 deg. Cent. affected the efficiency to 
the extent of from } to 1 per cent. Professor Giimbel 
had established important working hypotheses for 
thermo-dynamical investigations of all kinds. He 
(the speaker) had conducted two series of experiments 
for the determination of the y curve, the area of which 
gave the quantity of water drawn along with the 
vessel. One of these, by a method of direct measure- 
ment on a vessel’s side, had shown that forward 
motion was given to a considerable quantity of water 
forward and to a small quantity only aft; by the 
other method, which he recommended for further 
experiments, an open pipe of ljin. in diameter by 
8.66in. in length was towed. In the course of these 
experiments it had been found that the quantity of 
water carried forward was considerably greater at 
the surface and under the bottom than at the sides. 
He thought the setting off of the results in dimension- 
less values was a very good plan. It would be well 
if the results of all experiments of the kind were so 
treated. 

Professor Giimbel said he had made sharp dis- 
tinction between hypothesis and reality. In this 
domain mathematical proofs were never very con- 
vincing, for hydrodynamics often produced results 
that were directly opposed to the realities, and final 
decision must always, therefore, be left to experi- 
ments. No principle of mechanics would be trans- 
gressed if the conditions of motion of the water in 
relation to the model were reversed. There were 
two kinds of surface resistance—the resistance proper, 
which was independent of the area of the surface 
and bore a certain relation to the roughness of the 
latter, and the eddy resistance, which depended on 
the lineal dimensions of the surface. The eddies 
illustrated by Professor Ahlborn were different in 
kind from those which he had dealt with. It was 
unnecessary to separate the frictional resistance from 
the eddy resistance. The towing of a plate in front 
of the model, proposed by him, was to be looked on 
as an experiment. As to its efficacy, more could be 
said after it had once been tried. 

The last paper taken on the first day was on 
“Internal Stresses, especially Tensile, and the 
Resulting Ailments in Structural Parts,’’ and was by 
Professor E, Heyn, of Gross-Lichterfelde. Observing 
that a system was liable to internal stresses that 
produced elastic alterations of form, Professor Heyn 
said that certain mysterious breakages of turbine 
blades had led to an investigation of the phenomena 
in the Gross-Lichterfelde laboratory. Such stresses 
were set up when parts firmly coupled with one 
another had the tendency to alter their lengths in 
different directions. The internal stresses might, 
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indeed, go so far as to cause the parts to break without 
apparent cause, or on subjection to additional stresses 
that were quite small in amount. Internal stresses 
could be set up by non-uniform cooling and heating, 
by permanent alterations of form at low temperatures, 
as, for instance, in cold drawing, cold hammering, 
cold rolling, &c. Professor Heyn had worked out 
a method in which successive layers of a part under 
examination were bored out or off, by which the 
internal stresses could be measured and set off in 
diagram form. It thus became possible to throw 
light on the very complicated effects of internal 
stressings and to arrive at ways and means of meeting 
them. A whole series of breakages in different 
materials, that at first sight seemed inexplicable, 
were traced to the same cause. Among these were 
breakages of blades of steam turbines made of high- 
tensile nickel steel, splitting of bars, wires and tubes 
made of brass, malleable brass, bronze, aluminium 


bronze, &c.; also crackings and splittings due to 
unevennesses of temperature and mechanical in- 
fluences, which combined with existing internal 


stresses in stressing the material above the point of 
fracture. Further cases were adduced in which 
chemical action set up by paints, &c., had played a 
similar part. Interesting examples were given of 
internal failures in wires and in cylindrical parts 
of machinery. The intensification of internal 
stress effects due to the working of the materials 
at a blue heat—150 deg. to 350 deg. Cent.—was 
illustrated. This was considered to afford sufficient 
explanation of the well-known difficulty of working 
metals at temperatures within these limits. 
There was no discussion. 








REVIVAL OF THE IRON AGE. 

THE ironmasters of South Staffordshire and Yorkshire 
are becoming unanimous that a revival of the Iron Age— 
in contradistinction to the Steel Age—is in sight. The new 
situation, which means so much to the districts affected, 
and which it is being prophesied will probably soon extend 
to the North-East Coast, has, it is claimed, been brought 
to the front by a preference which is being shown for 
wrought iron by certain of the railway engineers, railway 
wagon bvilders, and others. Formal announcement of 
the alleged fresh order of things was made at a meeting 
of the Staffordshire Iron and Steel Institute at Dudley 
on Saturday last, when a contribution on the * Manu- 
facture of Wrought Iron and its Future’ was made by 
Mr. Herbert Pilkington, M. Inst. C.E., general manager 
of the Sheepbridge Coal and Iron Company. The paper 
which was somewhat on the lines of a contribution recently 
made to the West of Scotland Iron and Steel Institute by 
the same author, was acclaimed with enthusiasm by 
speaker after speaker in a packed meeting, and the iron 
section ot the Staffordshire Institute made the occasion 
a field day. The experience of the Staffordshire iron- 
masters who took part in the discussion appeared to be in 
numerous respects on all fours with that related by the 
author as attaching to the current set of demand at York- 
shire ironworks, and existing circumstances were declared 
to amount to “a revival of the Iron Age.” Mr. Pilkington 
suggested that the number and class of orders now finding 
their way to the Sheepbridge Works and to other manu- 
factured ironworks in South and West Yorkshire showed 
an increasingly large preference for rolled iron in place of 
steel. So distinct and continuous had this preference now 
become that his directors had scrapped old plant and in- 
installed new rolling and other machinery until the works 
presented an appearance so modern and up-to-date that 
there might almost be no such thing in existence as com- 
petition from steel. And his experience was the eaperience 
also of certain other Yorkshire houses. The author, 
after tracing the manner in which steel has progressed over 
iron, stated :—*‘ In the last year or two, however, a con- 
siderable change has come over the situation, justifying 
in every way the confidence of those who pinned their 
faith to wrought iron as contrasted with steel. We are 
faced with the fact that, totally independent of all con- 
siderations of good trade now obtaining, there is an 
immense revival in the demand for wrought iron. This 
is purely and simply because of a definite appreciation of 
its marked superiority in many respects over its rival— 
steel—and this appreciation is based entirely on practical 
experience in its use. All over the world the future of 
wrought iron is obviously assured, and immense improve- 
ments are now being effected in the mills rolling it.” 

Mr. Pilkington referred to the fact that in the United 
States the revival of this appreciation of wrought iron had 
of Jate been ** marvellous.”” In Pennsylvania alone, “a 
State which might well be described as the Steel State,”’ there 
were now fifty-three iron mills in existence, and taking the 
other iron States of America into count also the total num- 
ber of mills was probably between 150 and 200, and the 
number of operatives employed in wrought iron manu- 
facture considerably over 20,000. The author stated that 
he held a distinct brief for wroaght iron, while not, of 
course, suggesting that it was suitable for every purpose 
that steel was now being used for. Touching upon the 
steel rail question he characterised the evidence which had 
heen or is to-day being produced concerning rail breakages 
as well as upon the matter of piping and segregation in 
steel ingots and its resultant effects in the rails rolled, 
as “of a very alarming character.”” These were defects 
which could not possibly obtain in wrought iron. Lamina- 
tion troubles, it is true, were frequent enough in the days 
of iron rails rolled from piles, but if rails ever had to be 
rolled again from iron, piling would be an obsolete insti- 
tution. 

It was well known that because of the excessive corrosion 
which British railway companies had discovered in mild 
steel they had now come to the conclusion with regard to 
their rolling stock that they must revert to iron frames 
to as large an extent as possible. Railways and also 
trading wagon owners were now specifying wrought iron 
in every direction. Many experiments, too, were being 





made by the companies in a very practical manner, but 


‘Lester, announced that he was lately greatly surprised to 








these experiments had not yet been generally published. 
The author stated that he had been told by competent 
railway authorities that the steel frames of railway wagons 
would not last more than fifteen years in the average with- 
out the strength being so much reduced by corrosion as 
to render the wagon useless. 

Mr. Bain, the carriage and wagon superintendent of 
the Midland Railway, had informed him that in coal 
carrying wagons the corrosion of the standard steel sec- 
tions of the underframe amounted to tin. in fifteen or 
sixteen years. The main members became so weakened 
in consequence that when the trucks received a sharp 
impact the parts were knocked ‘out of shape and the life 
of the wagon immediately came to an end. Mr. Bain 
further stated that it had been proved in railway experi- 
ence that the corrosion in the case of iron wagon fittings 
was from 40 to 50 per cent. less than in the case of steel. 
In the case of railway wagons, although some people had 
had dreams of steel chains, coupling links were still made 
of wrought iron for two simple reasons : first, their fibrous 
nature resisted shock far better than steel, and, secondly, 
steel links would not weld properly and securely. 

It was rather curious, continued the author, to have 
watched the evolution of basic mild steel. Apparently 
it had not been permitted to be used in this country for 
boilers and for rail making, except to a very small extent. 
In these cases the practice had been confined to the use 
of comparatively high tensile acid steels. It was common 
experience that engineers who had employed wrought 





iron plates in recent practice for locomotive fire-boxes 
had done far better than those who had used steel. He 
was intormed that some of the insurance people had lately 
been making comparisons with regard to the respective 
reliability of iron and steel rivets. In the case of bolts the 
writer would go so far as to say that 90 per cent. of the 
bolts and nuts made in the United Kingdom were made 
from wrought iron, although a quantity of bars rolled for 
this trade were made from a mixture of iron and steel for 
the sake of cheapness. 

The author called attention to a serious difficulty which 
taced the wrought iron industry in its anxiety to encourage 
the further expansion of the new demand for rolled iron 
as against steel. This, he explained, was the decadence 
of the puddling industry alike in Yorkshire, the Midlands, 
and on the North-East Coast owing to the young men not 
having been trained as puddlers. There was also the | 
further obstacle that it was impossible by the puddling | 
process to produce large masses of metal sufficient to pro- 
duce iron blooms corresponding to the size of steel ingots. | 
The demands of engineers to-day necessitated large indi- 
vidual masses, whether of iron or steel, for treatment in 
the rolling mills. Roe’s puddling machine was described 
as the only mechanical form o1 puddling at present 
approaching the needs of the trade, but it was suggested 
that much yet needed to be done before any system of | 
machine puddling could be voted a success. To the objec- 
tion raised by some engineers that the want of uniformity | 
of quality, which must necessarily attach to puddled iron 
if produced in large masses, must prove a serious draw- 
back, the author insisted with much detail that this defect 
would be got rid of in the mills. New and powerful rolling 
machinery would put so great an amount of work upon 
what might be termed the iron ingots as would neces- 
sarily produce good fibrous wrought iron, with all the 
incidental advantages of rolling long lengths, and therefore 
less loss by crop ends, &c. As there was no piling there 
could be no question of seams or laminations, and the | 
resultant material would be absolutely of a similar char- | 
acter as to fibre as the present wrought iron, the crystals | 
or grains being drawn out in the process of rolling in a | 
precisely similar way. 

In the discussion which followed the reading of the | 
paper particulars were given of recent Staffordshire iron- 
works’ experience demonstrating the resurrection of a | 
demand for some descriptions of iron which up till com- | 
paratively recently had been regarded as almost ousted | 
from the market by the competition of steel. Prominent 
cases were also mentioned in which encouraged by this 
change in demand, ironmasters have of late considerably | 
added to the number of their forges. The marked pre- | 
ference which some of the Colonies in particular are once | 
again showing for galvanised sheets of iron instead of | 
steel, owing to the greatly lessened liability of the former 
to corrosion and resulting in their conspicuously increased 
longevity, was a subject dwelt on at length by several of 
the speakers. The President of the Institute, Mr. Isaac 


be assured from a German source of information which 
professed to be well informed, that in Germany the number 
of puddling furnaces in operation at the present time was 
at the outside fifty. Professor Thos. Turner, of Bir- 
mingham University, produced personally compiled statis- | 
tics showing an increase in the number of forges and mills | 
around Birmingham, and Professor Tucker canvassed | 
Mr. Pilkington’s conclusion that if there were a return to | 
the days of iron rails piling would be an unnecessary pro- 
cess in their manufacture. 











DOCKYARD NOTES. 


Accorp1ine to the latest official details of the German 
ships, the speed trial results are as follows :—Oldenburg, 
21.411 knots: Goeben, 28.6 knots; Breslau, 27.553 
knots. Nothing official has yet been given as to the report 
that the Kaiser did 23.6 knots for an hour. It is ex- 
tremely douotful that she did anything of the sort. It is 
probably merely what she touched. 


Tue American 14in. gun, in its official trials, has managed 
to get off six rounds in 3? minutes—approximately 13 
rounds a minute. The result is considered highly satis- 
factory, and it is proposed to mount a number of these 
guns in the principal American coast fortifications, to 
replace the 12in. guns that are now mounted. In this 
connection it is interesting to note that British coast 
defences carry nothing more serious in the way of modern 
guns than the 9.2in. The 9.2in. is a very good gun, 
but along modern lines it is pretty much where the 6in. 
quick-firer was ten years ago. Its chances of doing real 
harm to a big ship are practically nil. Against this may 
be urged that in these days of submarines, fortifications 





are never likely to be attacked. However, before the 


present Balkan war, which has consisted almost entire 

of bayonet charges and frontal attacks, we were told that 
both these things were impossible and dead as the dodo 
In view of this, official excuses as to our coast defences an 
best accepted with a grain of salt. 

Tuis is not the only country in which shipbuilding delays 
occur. The Oldenburg and Koenig Albert have both 
been greatly delayed by strikes in Schichau’s yard. Ay 
effort is now being made to expedite the Oldenburg, put 
the delay in the Koenig Albert is such that her date of 
launch has now been put forward to next July. This 
means that she will be about two years on the stocks 
instead of about one, as she might have been. The 
Oldenburg has done her preliminary trials, but is under. 
stood to be a long way yet from completion. 

A THOUSAND-TON turbine-driven mine-layer his just 
been laid down at Pola for the Austrian navy. 








DIESEL ENGINE DEVELOPMENT. 


In his inaugural address as President of the Man- 
chester Association of Engineers, Mr. Charles Day 
referred to the future development of the Diesel 
engine. He said that great as had been the provress 
made by this type of engine in the past, the uses to 
which it can be applied will further increase. The 
development will, however, not be injurious to other 
forms of internal combustion engines, but wil! be 
much more probably advantageous to them. 

At present, he said, there are fewer difficulties to be over. 
come m applying Diesel engines to marine propulsion than is 
the case with gas engines; hence, it is natural that marine 


propulsion by internal combustion engines should be first 
developed with Diesel engines. All internal combustion enyines 
suffer in one respect as compared with steam, viz., manoeuvring 


power. The energy which drives them results from direct com. 
bustion in the cylinders of the engines, whilst with steam the 
energy from the combustion of the coal can be rendered available 
quite independently of the movement of the engine pistons. 

With internal combustion engines there is no serious difficulty 
in arranging reversing mechanism, but as reversing hus to be 
done by compressed air, a large air storage, or a separate com- 
pressing engine, is necessary if the main engine is connected 
direct to the propeller shaft. Long periods of running at very 
slow speeds must also be faced, and these speeds may be below 
the lowest speeds at which the engine can be run on oil or gas ; 
hence, the air storage or the independent compressing plant 
must be large enough to supply compressed air for this long 
period of running at slow speed. The alternative is not to 
connect the main engine direct to the propeller shaft but to 
drive the propeller shaft through some form of clutch, or elec- 
trically. Mechanical clutches and reversing gears present con- 
siderable difficulty in large powers, though quite satisfactory in 
small powers. The Féttinger hydraulic transmitter may prove 
to be a suitable clutch and reversing gear even up to large powers, 
as may also electrical transmission. Both of these methods 
are now being tried on a commercial scale. A year or two's 
experience of the working of the various methods can alone 
decide which scheme is best, but in my opinion the soundest 
proposition at the present moment, even with the Diesel engine, 
is to drive the propeller by intermediate mechanism instead of 
by a direct connected reversing engine, and it is well to remember 
that with internal combustion engines difficulties are most likely 
to occur at starting up and when running much below their 
normal speed. Arrangements, therefore, which eliminate 
frequent stopping and starting are of substantial advantage in 
connection with all internal combustion engines. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE BRITISH THERMAL UNIT. 


Sir,—-L understand an old servant is to be ignomuiniously 
dismissed. Its name is the * British Thermal Unit.” A rumour 
reached me some time ago that it had been slighted by certain 
of our professors, and | wondered what the reason was.  La-t 
Friday at the Mechanicals I found out what it was. It seems 
that B.Th.U.’s father, the Fahrenheit degree, was a vulgar 
creature not fit to be mentioned in polite scientific society, 
and that this disgrace has now descended to the offspring. 
It also seems that B.Th.U.’s successor is to be its stepbrother, 
Pound-Degree-Centigrade by name. At any rate, nothing 
can be said against the stepbrother’s father, the Centigrade 
Degree, for it is recognised, I believe, in the highest scientific 
circles. Besides, Pound-Degree-Centigrade, being partly of 
foreign extraction, will enable us to use German “* steam table- 
without the labour of conversion. Hence P.D.C.’s rise in favour : 
hence B.Th.U.’s notice of dismissal. 

Now it is to go I, for one, feel sorry that by using * 
I.H.P. per hour ” and other loose fellows when B.Th.U. stood by 
ready for service I have slighted the latter so often. But 
remorse will not save it; B.Th.U. has to go. Its summary 
dismissal was most unseemly applauded by a part of the audience 
at the Mechanicals. Oxford, the home of lost causes, will have 
nothing to do with it. Truly, B.Th.U.’s case is hopeless ; 
so, in concluding, I shed a sentimental tear for the passing of an 
old servant, who was, moreover, of British breed. 

London, November 25th. 


steam per 


OMEGA. 


NEWCOMEN VALVE GEAR. 


Sir,—In reply to Mr. Williams in your issue of November 
22nd, I confess that 1 do not know whether any contemporary 
of Adam Smith ever impugned the accuracy of the statement 
made in his ‘* Wealth of Nations ”’ that the self-acting gear o! 
the Newcomen engine was invented by a boy, in order that he 
might go and play. It is unlikely that anyone did challenge 
the statement, for the reason that the book was not published 
till 1766, i.e., long after the deaths of those who had taken part 
in the introduction of the Newcomen engine. ; 

Adam Smith’s generalisation was sutliciently accurate for 
the purpose he had in view, but to an engineer the story could 
never have seemed otherwise than improbable ; hence, the 
attempt to disentangle the actual facts, with the aid of the 
evidence now available, made by 

November 26th. THe WRITER OF THE ARTICLE. 








Tue Roya Santrrary [nstirure.—The Earl Fortescue hes 
consented to accept the office of President of the Twenty-eighth 
Congress of the Royal Sanitary Institute, to be held at Exeter 
from July 7th to 12th, 1913. 
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RAILWAY MATTERS. 


Tus Italian Railway Administration is about: to call 
for tenders to convert to electric traction the line from 
Monza to Lecco. In addition, orders have been placed 
for 58 electric locomotives, which will serve partly for this 
linc and partly for the Giovi tunnel line. The section from 
Monza to Milan will be subsequently electrified. 

Iv is reported in the Railway Times that the winter 
train service on the Highland Railway is this month 
materially reduced as compared with the arrangements 
that have been in operation for at least the last ten years. 
‘The stopping of the 10.50 p.m. night mail to Inverness 
has been the matter of protest on the part of Northern 
traders, but for their convenience it has been arranged 
that special facilities will be available for carrying the 
mails by goods train at night. The restricted arrange- 
ments will be in force until May. The services of practi- 
cally all the men concerned have been retained. 


On one of the electric tramway systems in America, 
a camera, Which is kept loaded with plates at all times, 
ready to be used for photographing accidents or other 
incidents of which a pictorial record is desirable, is being 
found a very useful adjunct. According to the Electrician, 
all the men in the office have been instructed in the method 
of using the camera, which has a large lens, and can take 
snapshots in the shade. When an accident is reported, 
the camera is despatched to the scene, and pictures are 
taken of the lines, poles, insulators, and any other objects 
which could have a future bearing in any inquiry that 
might develop. The record obtained in this way is valu- 
able testimony in case of a possible suit, and also affords a 
complete report of the entire accident for the avoidance 
of future trouble. 


We learn from the report of the Victorian Railway 
Commissioners for the year ending June 30th,1912, that 
the two petrol rail motor cars obtained from the McKeen 
Motor Car Company, United States of America, were 
placed in regular service in May last, one between Ballarat 
and Maryborough, and the other between Hamilton and 
Warnambool. So far, these cars have given satisfactory 
service, but it is yet too early to express a definite opinion 
as to their economic value as compared with that of an 
ordinary steam train running under similar conditions. 
Arrangements were also made to obtain from England an 
engine, boiler, &c., of the Great Western type of rail motor 
car (steam) for trial purposes, and this is expected to arrive 
shortly. The car body and the underframe for this engine 
is being made at the Newport workshops. 


Up to the present the system of the Compagnie des 
Omnibus in Paris has been operated in a number of differ- 
ent ways, including steam, compressed air, and secondary 
batteries. It has now decided, according to the Elec- 
trician, to convert the whole system to electric traction, 
continuous current being used in conjunction with an 
overhead wire in the outlying districts, and with a conduit 
in the more central areas. It is thus hoped to provide a 
better, more organised, and speedier service than has been 


NOTES AND MEMORANDA. 


ALUMINIUM shot, so called, is simply irregular and 
rounded pieces of aluminium, some of the smaller of which 
resemble shot. The material is made by pouring melted 
aluminium into cold water. The best method is to make 
a flat-bottomed iron ladle and bore a number of small 
holes in the bottom. The aluminium is poured through 
this and the drops issuing from the holes form shot-like 
pieces when they strike the water. The higher the metal 
is poured from the water the more irregular the shot, as it 
flattens when striking the water under this condition. 


In his presidential address to the Metallurgical Society 
of the Birmingham University on “The Volatility of 
Metals,” Professor Thomas Turner said it had been shown 
that the metals could be divided into four classes, according 
to whether they lost weight at red heat or not. In some 
cases complete separation took place; in others alloys 
might remain or be distilled away. Attempts were being 
made in different directions to apply these facts, and there 
was reason to believe that, sooner or later, the fractional 
separation of metals in a vacuum would play an important 
part in metallurgy. Professor Turner suggested that pro- 
bably the solution of the problem would come by means of 
the internal electrical heating of the retorts in which the 
metals were contained. 


ALUMINIUM solders, states the Ironmonger, continue to 
engage the attention of inventors. A recent solder 
patented by an American is composed of the following :— 
Tin, 601b.; zine, 151b.; lead, 101b.; antimony, 5 lb.; 
bismuth, 5 lb.; chromium, 5lb. The metals are melted, 
and then treated with * 35 grammes of salicylic acid and 
10 grammes of calcium to each 5 |b. of the alloy, and for 
a like amount of material 2 grammes of sulphur.” The 
inventor states that the sulphur acts as a “ binding agent.” 
The solder is used with the ordinary solder fluxes for soft 
solder and in the same manner. Another solder known 
in America as “ Richards” aluminium solder, and said 
to have stood the test of time, is composed of the follow- 
ing :—Tin, 29 0z.; zinc, 11 0z.; aluminium, 1 oz.; 5 per 
cent. phosphor-tin, 1 oz. The first three ingredients may 
be melted together, after which the phosphor-tin is added. 


A wrireER in the Electrical Times recently stated that 
probably the best wood for poles is cedar, but chestnut 
also makes excellent durable poles. Much depends 
however, on the nature of the soil, and, generally speaking, 
native timber will be more durable than poles of otherwise 
equal quality grown under different conditions of soil and 
climate. In England the life of well-seasoned, creosoted 
poles is about thirty-five years in good soil and from 
eighteen to twenty in poor soil. In America where 
untreated poles are generally used the average life is about 
twelve years. The creosote treatment is the best for pro- 
tection against decay, and there are three recognised 
methods of applying it: (A) The high-pressure treatment, 
(B) the open tank treatment, (C) brush treatment. The 
first is the best but most costly, the second when properly 
carried out gives very good results. When poles, other- 
wise sound, have decayed at or near the ground they may 
be reinforced by means of steel rods, about $in. in dia- 





possible up to the present. The system will be supplied 
with energy from the stations at St. Denis and Vitry, 
three-phase current at a pressure ot 12,500 volts and a 
frequency of 25 being used. This will be transformed by 
rotary converters to continuous current at 600 volts in 
six sub-stations. There will be thirty car depots. Two | 
types of car have been decided upon, one a bogie type, con- 
taining fitty-five seats, and the other having a long wheel 
base and forty-five seats, this type being particularly 
intended for lines where the gradients are steep and traflic 
heavy. 


Ix a paper read before the Swansea Congress of the 
Tramways and Light Railway Association, the author | 
considers the question of the advantages of electric traction 
as compared with the petrol omnibus, and under the head 
of electric traction the railless system is also considered. 
A table is given showing comparative costs, the total costs 
per car mile being taken as the basis of comparison. From 
these figures it appears that the cost per car mile with the 
ordinary form of electric traction is 8.02d., with the 
motor omnibus 7.46d., and with railless traction 6.06d., 
the figures being averages taken from systems of a fair size, 
and the various items making up the totals being set down 
under separate headings. Questions of rates, road repairs, 
petrol taxes, &c., have to be taken into account in com- 
paring the figures from the point of view of the general 
community and of the shareholders, and this leads to a 
discussion of possible legislation and other issues apart 
from engineering problems. The omnibus system profits 
by its flexibility and adaptability, and the author doubts 
whether areas outside London are likely to be equally 
profitable to that served by the London General Omnibus 
Company. The costs per car mile for motor omnibuses in 
provinces are said to vary from 9d. to Is. Railless trac- 
tion is thought likely to be profitable as an extension of 
an existing tramline. 


THE failure of the rail which caused the wreck on the 
Wabash Railroad, near West Lebanon, Indiana, U.S.A., 
on March 7th, seems to have been caused by the seaminess 
of the metal in the base of the rail. Mr. James E. Howard 
{engineer-physicist of the United States Bureau of Stan- 
dards), in a report of his investigation issued by the Inter- 
state Commerce ‘Commission, writes :—‘‘ The steel was 
seamy, and the initial line of rupture occurred along the 
line of a seamy streak. Herein is exhibited a structural 
defect which is prevalent to a marked degree in many 
rails. It is a defect the presence of which is well recog- 
nised and admitted. Notwithstanding these circumstances 
rails are accepted under specifications and tests in which 
this, the most common cause of breakage, is not guarded 
against.” Mr. Howard mentions the fact that this 
seaminess of the metal can be revealed by crosswise bending 
of the flanges. About 27 per cent. of the head of the rail in 
question was worn down, and careful track imspection 
Should have revealed this, but the seamy streak in the 
hase, which no doubt caused its rupture, could not have 
heen detected by inspection. As the author states, this 
was a defect of manufacture which current specifications 
and tests are-not adequate to-discover, though not less 
than 80 per cent. of broken rails reported, covering certain 
periods, are of the type here encountered. 








meter, pointed at both ends, and driven into the pole above 
and below the damaged portion. Concrete is then fitted 
in around the poles extending at least 12in. above ground 
level, The cost may be from 12s. to 16s, per pole, and the 
life may be prolonged five to ten years. 


THE Electrician mentions that formerly about 50 ampéres 
was considered the limiting output for mercury vapour 
rectifiers, but that with the newest equipment an output 
of over 700 ampéres Hfas been reached. In all the earlier 
types use was made of a lower negative electrode of mer- 
cury held within a glass envelope, through the top portion 
of which were inserted two or more positive electrodes, 
which in operation became active successively. Numerous 
mechanical and thermal causes, including expansion, 
leakage, and temperature elevation phenomena, tended 
to limit the permissible output to from 30 ampéres to 
50 ampéres. In the latest form use is made of a metal 
envelope, through the top of which the positive electrodes 
are inserted by way ot porcelain tubes. The different 
parts are subjected to artificial heating according to the 
amount of heat produced locally. As a connecting link 
between the alternating-current supply system and the 
continuous-current motors, the synchronous converter 
is not well adapted by reason of well-known mechanical 
and electrical limitations. However, the latest form of 
mercury vapour rectifier is light in weight, small in size, 
requires little attention, and can be regulated with the 
maximum of simplicity. The control apparatus can be 
exclusively of the simple variable potential alternating- 
current type, which is far cheaper than either alternating 
or continuous-current control equipment. 

THE trial at moorings of the turbines of the Italian 
Dreadnought Guilio Cesare was made successfully in 
Ansaldo’s fitting yard at the Molo Giano in Genoa Harbour 
on October 20th, just a year after the vessel was launched 
by the same firm at Sestri Ponente. Other late trials in 
the Italian navy have been those of the scout Quarto and 
the destroyer Indomito. The Quarto in her ten hours’ 
trial at a mean speed of 15.2 knots and developing 3900 
horse-power gave an hourly consumption of liquid fuel 
ot .788 kilos. per horse-power. In her half-power trial 
of twenty-four hours at a mean speed of 22.29 knots and 
with 12,700 horse-power developed, she consumed .540 
kilos. of liquid fuel per horse-power hour. Her four 
hours full-speed trial gave a mean of 28.7 knots at 577 
revolutions, and 29,000 horse-power, and with a consump- 
tion of 0.50 kilos. of liquid fuel per horse-power per hour. 
The Indomito was first tried at speeds varying from a mini- 
mum of 13.35 knots—217.5 revolutions—to a maximum 
of 34.56 knots—678 revolutions—and developing from 
610 to 16,810 horse-power. Her final trials, lasting three 
hours, gave a mean speed of 35.068 knots with 686.2 
revolutions and 16,890 horse-power developed, with an 
hourly consumption of fuel of 0.593 kilos. per horse- 
power hour. The Quarto, built by Odero, of Sestri 
Ponente, is of 3282 tons displacement, has Parsons’ tur- 
bines and Blechynden boilers, and is 126m. between per- 
pendiculars and 12.84m. broad. The Indomito is 73 m. 
long and 7.32 m. broad, and is one of six destroyers now 
being built in Pattison’s yard in Naples. She is propelled 
by Tosi “* National ” type turbines. 


MISCELLANEA. 


THE system of geared turbines, already tried in a few 
high-speed ships, is for the first time, excluding the 
Vespasian, to be applied to a medium and slow-speed 
cargo vessel in a ship launched on November 26th by 
Messrs. Doxford, Sunderland. The vessel is the Cairn- 
ross, built to the order ot the Cairn line, and has a carrying 
capacity of 7800 tons deadweight. It is hoped that the 
installation of turbines will effect economy in coal. The 
speed is to be ten knots an hour. 


At a recent meeting of the Royal Scottish Society of Arts 
Mr. A. Ogilvie dealt with “‘ Electric Projectors.” After 
considering the most recent types of commercial pro- 
jectors, and in particular the mirrors and lenses employed 
therein, reference was made to special applications of 
projectors, including an interesting account of the part 
played by them in the defence of Port Arthur during the 
recent Russian-Japanese war. Portable projector sets 
and Suez Canal types were also touched upon, and a 
description was given of one of the latest uses, namely, 
in the steam whaling industry, where a projector fitted on 
the forward part of the steamer facilitated the capturing 
and towing of whales after dusk to the whaling station. 


THE quantities of steel entering into the construction 
of some of the great transmission systems may prove sur- 
prising to those who under-estimate the importance of 
tower structures. The Southern California Power Com- 
pany has used to date 20,000 tons of steel tower construc- 
tion. For the 150-mile transmission from the Mississipi 
river development at Keokuk, Iowa, to St. Louis, 10,000 
tons have been ordered. The Georgia Railway and Power 
Company’s system comprises 5000 tons, and the Con- 
necticut Power Company’s lines 3000 tons. In comparison 
with these figures it is interesting to note that an average 
ten-storey office building, occupying ground 80ft. by 150ft., 
requires about 1200 tons of steel, and that the large Cali- 
fornian system above cited contains enough to build a 
dozen steel arch bridges like that spanning the gorge at 
Niagara. 

Lorp CHARLES BrEresrorD, in the Parliamentar 
Papers, asked the First Lord of the Admiralty whether 
the Admiralty would supply the following tools for the 
use of electricians ot his Majesty’s ships, viz., set of } type, 
set of chasers, 8 to 24 threads, Whitworth thread gauge, 
set of small carriers, set of small tools for instrument 
repairs, small surface plate and scribing block, small 
American brace in lieu of Archimedean drill, and milling 
attachment for lathe; and whether he was aware that 
electricians had to borrow these tools from other parts 
of the ship, which caused confusion. Dr. Macnamara, in 
reply, said that the general question of tools was under 
consideration, and considerakle additions had already been 
made. It would not be economical to provide all depart- 
ments with the same tools, and a certain amount of borrow- 
ing must take place, but with proper organisation confusion 
should not arise from this cause. 


AccorDING to the Ironmonger, a movement has been 
started to form an association of malleable iron founders 
in Walsall and the surrounding district, and invitations 
have been issued to the trade to attend a meeting at the 
Walsall Chamber of Commerce on November 11th to con- 
sider the matter. Those responsible for the movement 
expect that at least twenty firms will be ready to join an 
association. The vexed question of prices is, of course, 
the prime moving factor. Willenhall manufacturers, 
who are said to be among the worst price cutters, have 
not extended any sympathy towards the movement, 
whereas manufacturers as far removed as Dronfield 
have expressed their desire to join should an association 
be formed. The prospective association would not include 
makers of harness furniture, who already have an associa- 
tion, but would rather deal with such goods as range 
fittings, stable brackets, and building contractors’, ship 
and boat builders’, and carriage builders’ ironwork. 


In a paper read before the recent eighth International 
Congress of Applied Chemistry, attention was drawn by 
Dr. Julius Aeby to the numerous dangers which are likely 
to arise during the storage of various heavy chemicals 
owing to reasonable precautions not being taken to guard 
against their occurrence. Bleaching powder will occasion - 
ally decompose under elevation of temperature, though it 
is claimed by the manufacturers that this only occurs 
when the material is new; potassium permanganate if 
accidentally mixed with sawdust or fine sweepings will 
ignite by friction ; arsenic acid may retain enough nitric 
acid to burst its drums during excessive heat, say, in the 
summer time ; metallic sodium must be kept away from 
air and water; and cyanamide should be kept from water 
and naked lights, on account of the occasional presence 
of calcium carbide in it. An ample instance of the latter 
danger was furnished recently by the loss of a Norwegian 
vessel which was carrying a cargo of cyanamide. 


In an address recently delivered before the Birmingham 
local section of the Institution of Electrical Engineers, 
Mr. A. M. Taylor dealt with patent law and practice. He 
himself, he said, had found that in the United States of 
America they were much more careful in accepting a 
patent than in this country ; but it was in Germany espe- 
cially where the investigation of a patent was carried out 
with a thoroughness that left the inventor, when he 
emerged successtully through the ordeal, with the confi- 
dence that, even if he were attacked in the Law Courts, 
his patent would almost certainly not be cancelled if made 
as described in the specification. Another very good 
feature about the German patent was that the only fee 
which the inventor had to pay to obtain this benefit was 
a matter of some £1, since he did not have to pay the 
remaining £1 10s. unless he was granted the patent. In 
order to show the difference between what constituted in 
England sufficient to obtain the grant of a patent and 
* subject matter,” the Ilgner case was cited at some length. . 
This judgment showed very clearly the erroneousness of 
the common idea that any combination of known ideas 
which effected a new or improved result was subject 
matter for a patent. It showed that undoubtedly the 
British Patent-office should be invested with powers to 
enable it to:determine authoritatively whether an inven- 
tion possessed ‘“‘ subject matter” before it issued letters 
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The Irrigation Engineer and Egypt. 


THERE has just been concluded in Egypt the 





| 


tenth congress of delegates from the International 
| Cotton Federation, which has been making a visit 
| there with the object of examining the various pro- 
cesses of growing and marketing the cotton crop of 
that country. Egyptian cotton has always held a 


| first place in the estimation of spinners ; its produc- 


| tion is the staple industry of the country, and when 


| 


we consider that the annual yield of the cotton fields 


}of Egypt and the Soudan is roughly one million 
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in the Delta, and also that this marvellous land pro- 
duces sugar, wheat, rice, maize, and could produce 
| tobacco were it not prohibited as well, we begin to 
realise the enormous potentialities lying in its agri- 
The conditions that govern the 
| productive powers of the country have been so 


improved in the last few years that the value of 


| 
} 
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| those of France after the Occupation in 1882. 








land has increased to a remarkable extent, as Sir 


| Hanbury Brown recently showed in these pages, and 


everything has changed. No thoughtful person who 
has had the opportunity of seeing the country can 
fail to be struck by the romance contained in these 
extraordinary changes, mainly wrought by the hand 
of the irrigation engineer. The credit is almost 
wholly due to the ingenuity and dogged persistence 
of British engineers, who succeeded, in large measure, 
Trriga- 
tion is the first great fact of the country, for upon it 
depends all its “welfare; take away the irrigation 
system, and a large part of the Nile Valley will be 
quickly swallowed up in primeval sand, for the rain- 
fall is almost negligible; 15 miles above Cairo, at 
Helouan, the rainfall is 1fin. per annum, and further 
south the country is rainless. Egypt is only made 
habitable by the Nile, for every bit of cultivable land 
has been formed by material brought down at some 
time or another from the remote districts of Abyssinia 
and Central Africa to form the rich and fertile 

valley of Upper Egypt and the plains of the 
Delta ; the attitude of the fellaheen to the river is 
consequently almost devotional. 

The Nile water in rainless Egypt has enormous 
value, but until recent times it was brought under 
no control. For thousands of vears little or no effort 
was made to harness it, and year by year much of its 
rich content was poured unhindered to the sea. It 
was natural in time that the genius of engineers should 
see the chance lying to its hands and endeavour 
to salve some of the annual loss. Attempts in this 
direction were first made about a century ago by 
cutting deep canals from the river to convey water to 
the land of the Delta during low Nile, and thus was in- 
augurated the vast irrigation system which eventually 
resulted in converting * annual” or “ flood” irrigation 
into ‘‘ perennial ” irrigation, with all the possibilities 
that such a change contained. Unfortunately, this first 
attempt was frustrated in great measure by silting 
up of the canals during the season of high Nile, 
making it necessary to clear them by hand every 
year; in short, the system failed. Under the vigor- 
ous regime of Mehemet Ali, French engineers were 
called in to advise methods of improvement; they 
recommended a scheme which had been previously 
advocated—the construction of a huge regulator at the 
head of the Delta; this was commenced in 1833 at 
the junction of the Rosetta and Damietta branches 
of the river, but was abandoned, and it was not until 
1842 that Mougel Bey succeeded in getting the work 
restarted, and the construction of the now famous 
Barrage completed. After twenty years’ work and 
an expenditure of 1} million pounds, exclusive of 
the unpaid corvée labour, the dam was Closed in 1863 
and the water began to rise. But before the desired 
level was reached ominous signs of coming failure 
in the forms of cracks and displacements appeared 


founded on the fine silt. In 1867 a further 
accident occurred, and in 1883 soon after the Occu- 
pation the whole construction was condemned as 
worthless. It is a matter of history now that Sir 
Colin Moncrieff stepped in at this juncture and 
declared that he could make the Barrage effective for 
half a million; in spite of good-natured pity and 
the finger of ridicule he made his word good, eventu- 
ally ‘raising the river level high enough, even by 
temporary expedients, to feed the canals watering 
the Delta, and so commenced the real romance of 
irrigation in Kgypt. The result was immediate and 
extraordinary ; water was available until the middle 
of June and the cotton crop was the largest ever 
gathered. The restoration of the Barrage was then 
decided upon, and for the succeeding years work 
was energetically carried out, until at last, in 1891, 
the Barrage was maintaining a head of 4 metres, as 
it was originally designed to do; the result of this 
magnificent work was to increase the Delta yield of 
cotton from about 3,000,000 to 5,000,000 kantars 
(cwt.). It is difficult to exaggerate the importance 
of this change ; it meant that not only could summer 
crops be raised as well as those of winter and spring 
but large tracts of land which previously had been 
waste were brought under cultivation. 

For many years after completion of the Barrage 
the irrigation of Upper Egypt remained of the 
‘annual ” or” flood ” type, but so great had been the 
financial return from the Delta since the introduction 
of the ~ perennial” system that the advantage of 
extending it to Upper Egypt was clearly recognised. 
Under Lord Cromer’s rule Mr. Willeocks, as he was 
then, spent over three years investigating the topo- 
graphy and physical features of the Nile Valley 
with the assistance of a staff of native engineers, 
finally recommending the construction of a Barrage 
at Asyut, 250 miles above Cairo, and a dam to form 
a reservoir at Aswan, 350 miles still further up the 
river. The estimated cost of these proposals was so 
great that it was not until 1898 that the capital was 
found, and Sir John Aird commenced the famous 
work. In 1902 the great barrage at Asyut was 
completed, and it now heads up the water to a depth 
of 12ff. The dam at Aswan was subject for much 
acrimonious discussion. The first proposition was 
to bank up water to a height of 85ft., but here the 
genius of the engineer came into conflict with the 
enthusiasm of the antiquary, for the scheme involved 
submerging the wonderful temples on the island of 
Phil ; it was therefore modified to dam a height of 
59ft. only, with the result that when completed in 
1902 the impounded water was found to be quite 
inadequate, and the dam had to be raised 23ft. 
after all, in spite of the antiquaries. 

Existing alongside these huge works, as a survival 
of the Pharaonic scheme of irrigation are the extensive 
systems of basin irrigation, and not less important, the 
vast drainage system; for irrigation without drain- 
age is of little value. One of the difficulties—in fact, 
the greatest difficulty—is to ensure a supply of * red ” 
water ; if the system be faulty, if the canal gradients 
are not steep enough, or from other causes the silt is 
allowed to settle in the canals, a double loss is incurred, 
for not only is a large expenditure necessary for clear- 
ing the canals, but the water supply is denuded of 
the rich red alluvial mud and only * white ~ water is 
obtained, and the land is soon exhausted. Such, 
then, in outline, is the picture evoked by the sittings 
of the International Cotton Federation delegates, 
whose business in Egypt is the direct result of the 
labours of engineers who struggled and fought 
against all odds to make the country what it is, their 
unostentatious but almost superhuman struggles 
with bursting banks at flood time, and their no less 
arduous labours with silted canals at low Nile going 
in many cases unnoticed and unrecorded They 
persevered, quietly reckoning it all as part of 
the day’s work, and leaving a record plain to the 
sight as the Pyramids. 

‘In marked contrast to the work which has been 
directed to supplying water to unwatered land, 
is the work of reclamation in Aboukir Bay, 
where a large area of hitherto submerged land 
has been brought into cultivation after a good 
deal of disappointment, and the expenditure of all 
the subscribed capital before any return was received. 
Threatened failure has again been turned into com- 
plete success by dogged persistence which will not be 
denied, and now an estate is in being which finds 
employment for 15,000 people and vields an annual 


income of £30,000, growing an enormous quan- 
tity of cotton, maize, clover, and bananas. It is 


little to be wondered at that the British delegates 
to the Conference are proud of the success of their 
countrymen. This achievement indicates another 
direction in which the engineer may add largely to 
the available cultivable land of Egypt, for there is 
much more swamp land amenable to the same treat 





along a section of the Barrage which was insecurely 
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ment. On one estate cotton was to be seen growing 
on land that was only reclaimed two years ago. 
Last year it was flooded to remove the salt of the sur- 
face soil, the’water was drained away and seed put into 
cleansed and well-soaked land, with the result that 
to-day it is yielding abundant supplies of cotton, 
realising 10d. per pound in the open market. 

These irrigation and reclamation works bring in a 
vast monetary return for the capital expended and 
have by their intrinsic merit worn down all opposition. 
There is perhaps no reasonable Egyptian whcse 
opinion is worth having who has anything but good 
to say of the wonderful work of the British irrigation 
engineer. Irrigation is the source and fount of all 
the country’s prosperity ; each acre reclaimed means 
an addition to revenue of £4 or £5 per annum, and, 
more important still, the land is now practically 
assured against a failure of the water supply 
and its consequences. It is a curious thing to 
note that in recent consular reports the fellaheen 
are solemnly warned against the common fault 
of using too much water for their crops, and this 
in an almost rainless country. How different a 
state of affairs from the time when whole crops were 
lost for want of the life-giving fluid, and the popula- 
tion was scourged by the horrors of famine. Egypt 
has much for which to thank British rule, but to no 
body of men is she so deeply and fundamentally 
indebted as to those who have given ungrudgingly 
and unsparingly of their brain and muscle to make 
the irrigation system the success it has kecome. 


The Amended Shipyard Agreement. 


THE amended—or should we say the new ?—national 
shipyard agreement between the Shipbuilding 
Employers’ Federation and the chief unions (except- 
ing the boilermakers) with members employed in the 
shipyards was approved by the conference at Edin- 
burgh last week, and there is every prospect of its 
ratification by the members. The men’s chief 
grievance under the old agreement, which has been 
in force since March, 1909, was the frequent delays in 
the settlement of disputes. It is now provided that 
in case of dispute a workman or deputation of work- 
men shall be received by the employer within two 
days from the time of request for an interview. 
Faiing settlement at this meeting further negotia- 
tions may take place, with or without the officials of 


Boilermakers’ Union that the black squad can do 
better alone than in conjunction with the other 
unions. This section declares that time after time 
the other unions have opposed themselves to the 
interests of the boilermakers both inside and outside 
the old agreement, and that between these other 
unions on the one hand and the employers on the 
other the Boilermakers’ Union has been like a rat 
in a trap. It was this feeling, engendered mainly 
by demarcation disputes, together with the delays in 
settling disputes generally, that caused the boiler- 
makers to withdraw from the national agreement. 
But the leaders and the moderates among the boiler- 
makers are anxious enough to get back into the 
amended agreement, and the result of the ballot on 
the question of seeking a separate agreement is being 
waited with interest, for, as already mentioned, 
if this is found favourable it will be a step towards 
coming into line with the other unions. Both sides 
are being strongly canvassed, and it is to be hoped, 
in the interests of peace, that neither the employers 
nor the other unions will do anything to play into the 
hands of the extremists. In their own interests the 
boilermakers ought to come into line. By standing 
out they will not only encourage the mischief-makers 
within their own ranks, but they will find their union 
isolated, and it may be stranded if and when these 
mischief-makers succeed in provoking a big fight. 
And all the elements of a big fight are brewing. 
Apart from the questions of organising the appren- 
tices and of seeking the abolition of piecework, the 
limitation of overtime, and the movement for an 
eight hours’ day, all of which are being vigorously 
pushed by the young Socialists of the Boilermakers’ 





Society, there is the special demand of the holders-up 
claiming immediate attention. The claim is that these 
men should share in the proportion of 10}d. to the 
riveters’ Is., instead of the customary 9d. to the 1s. 
As recently as August the employers conceded an 
all-round 5 per cent. advance, but as the contributions 
under both parts of the new insurance scheme already 
made a big hole in the 5 per cent., the demand of the 
holders-up remained. Concurrently, the riveters, 
similarly taxed by the new scheme, did not feel dis- 








posed to concede the demand out of their own share, 
for to grant this additional 14d. to the 1s. on the top 
of the insurance payments would have nearly wiped 


/out the 5 per cent. advance in the riveters’ case. 


That is why the demand for an additional 4 per cent. 


the Employers’ Association and the workmen’s| specially on riveting rates was advanced, the idea 


union, within a further three days ; 
the dispute is to go to a joint committee within seven 
days and on to a grand conference, if necessary, and 
so on. 


Thus the procedure is effectively “speeded up,” 


while in case of special repair jobs, which have| mmediately on top of the general 5 per cent. 


failing, again, | being to bring the holders’ share up to 103d. to the 


ls. without lessening the riveters’ earnings. But the 
employers, also taxed by the new insurance scheme, 
and faced with a smart rise in the cost of raw materials, 


| could not see their way to grant this special 4 per cent. 


The 


been such prolific sources of friction, the men are to| men have been balloted and the vote is in favour 


be paid an agreed price on account, and if they think | 
they are entitled to more the case is to be debated, | cent. 
if possible, before the first pay day, and in any case 


within three days of the request, with further limits 
of seven days and ten days respectively if the matter 
has to be carried to a local and then to a national 
conference. Practically all the best features of the 
old agreement are retained and the others improved. 
The penalty clauses have gone and, on the other hand, 
the unions have dropped the demand for neutral 
chairmen, which meant outside interference. Thus 
one important move is made towards the preserva- 
tion of peace in the shipyards. But the biggest and 
most turbulent of the unions in the industry is not a 
party to this new agreement, and there is a multitude 
of troubles which may provoke a crisis in spite of any 
agreement. The Boilermakers’ Union may possibly 
be induced to come into the national agreement again 
now that it has been so far amended, but at the 
moment the black squad is out of line with the other 
groups of labour, and the special demand now being 
advanced for an additional 4 per cent. on riveting 
rates on top of the recently conceded general 5 per 
cent., in order that the holders-up may have 103d. to 
the riveters’ Is., may very likely lead to trouble. 
Again, nothing has been done so far to meet the 
difficulty that has been created by various unions 
proceeding to organise the apprentices, while the 
questions of manning machines with semi-skilled men, 
of the limitation of overtime, and other matters are 
still outstanding. The Boilermakers’ Union is just 
now completing a ballot of its members on the ques- 
tion of seeking an agreement of its own with the 
employers. The leaders have strongly advised the 
men to vote in favour, and if the vote is favourable 
it is possible that the men will be further advised to 
come into the existing agreement along with the other 
unions, now that such substantial amendments have 


been made. This would be more simple than setting 


up a special and separate agreement between the 
Employers’ Federation and the Boilermakers’ Society. 





But there is a strong feeling in an active section of the 


of ceasing to work on piece unless the special 4 per 
is granted, and the Boilermakers’ Union 
announces its intention to take “ steps to put this in 
force.” Thus we are faced with the possibility of a 
crisis over this one question alone. 


Machine Tool Experiments. 


WE wish there were good grounds for hoping that 
the makers of machine tools and other mechanical 
appliances would emulate the example set by Mr. 
P. V. Vernon, who, on Saturday last, placed before 
the members of the Manchester Association of Engi- 
neers the results of a series of experiments carried 
out by Alfred Herbert, Limited, on a knee type mill- 
ing machine. It should be stated that the primary 
object of the experiments was not to seek advertise- 
ment, but to improve the machine. It was also 
realised that the tests would provide valuable data 
from which the output of the machines on general 
work could be estimated, and that a good deal of 
indefinite knowledge of milling generally could be 
rendered more exact. It was felt, moreover, that 
knowledge was required of the necessary strength, 
proportions, and wearing resistance of the driving 
mechanism and feed mechanism, and of the proper 
materials from which the members carrying the heavy 
stresses should be made. The results of the tests, 
which are set out elsewhere, will no doubt serve as a 
datum mark from which future improvements may 
commence. Such tests as these cannot fail to be of 
the greatest value to makers of milling machines in 
particular, and to more or less all who are interested 
in the production of machines for manufacturing 
purposes, and the thanks of the members of the 
machine tool trade are due to the author’s firm for 
the generous manner in which the results have been 
placed at their disposal. 

One of the chief features of interest. revealed by 
the tests is the advantage of employing case-hardened 
steel for the spindle and gear wheels. The earliest 
failures were those of the unhardened spindle, which 


was made of Siemens-Martin steel of 48 tons maximum 
stress and 32 tons yield point, and of the only unhard- 
ened toothed pinion in the machine, which was of 
similar material. On replacing these by parts of 
inferior steel but case-hardened all troubles as fay 
as these parts were concerned were at an end. The 
method of attaching the face cutter to the spindle nose 
also showed that for heavy cuts there was room for 
improvement. The screwed nose was replaced by a 
plain taper nose, which proved a decided advantage, 
The phosphor bronze bearings supporting the feed 
pulleys showed signs of wear and were replaced by 
ball bearings. Although the system of lubrication 
provided a copious supply of oil to all bearines and 
gear wheels, it was found that solid matter found its 
way into the oil grooves and choked them, with the 
result that these had to be made larger. Cast iron bear- 
ings were found unsuitable, and the thrust washer on 
the arbor required to be altered to give more play for 
heavy cutting operations. As regards the quantity 
of metal removed, the tests showed that it was possible 
with this machine to take off 1.84 cubic inches o} cast 
iron or 0.74 cubic inch of mild steel per horse-power 
per minute. Comparing these figures with some 
given by the author in THE ENnGiNneEeER of March |\th, 
1909, obtained from a smaller machine of the cone 
pulley type, when 1.52 cubic inches and 0.71 cubic 
inch of the same materials were removed, it will be 
noted that a decided improvement has been achieved 
in the three years, and what is equally important in 
view of the trend of machine tool design, that an all- 
geared machine can be produced which is considerably 
more efficient than one fitted with a cone pulley drive. 
The paper bristles with thoroughly useful facts 
and figures of this kind, and we commend it to the 
attention of our readers, with the renewed hope that 
the example set by Herbert’s may be followed by 
other makers, not only so far as the testing itself is 
concerned, but in the publication of the results. We 
may rest assured that although these tests were made 
originally without any view to advertisement, no 
firm has ever done anything more likely to call 
attention to the merits of its manufactures than this 
public statement of a private investigation. 








OBITUARY. 


JOHN WILLIAM SHEPHERD. 


ReEGRET will be widely felt at the death of Mr. 
John Wm. Shepherd, late managing director of the 
London and Glasgow Engineering and Iron Ship- 
building Company, Limited, Govan, which took 
place on the 24th inst. in a private nursing home, 
Glasgow. Mr. Shepherd, who was in his sixty- 
eighth year, received his early training in his Majesty's 
Dockyard and Mathematical School, Sheerness, 
where he had as fellow students Sir E. J. Reed and 
Sir Nathaniel Barnaby. Before he attained to the 
ago of twenty he was employed in the drawing-oflice 
of the Sheerness dockyard. 

As concerns the purely scholastic side of professional 
training, Fortune, in Mr. Shepherd’s case, was 
somewhat unkind. He was too young to enter the 
Royal School or College of Naval Architecture at 
Portsmouth, and before he arrived at the age qualify- 
ing for entrance the institution had been closed by 
an Order in Council. Some years after, when a 
superior course of instruction was started with the 
object of training advanced dockyard students, 
and as a preliminary to the Royal Naval College at 
Kensington, Mr. Shepherd found himself of an age 
which disqualified him for entrance. Thereupon he 
determined to seek better fortune in the private ship- 
building yards of this country. 

The outbreak of the war between North and South 
| America created a demand for blockade runners, 
|and the services of Mr. Shepherd were enlisted by 
| the Deptford Green Shipbuilding and Engineering 
| Works on the Thames, which undertook the con- 
struction of vessels for this purpose. Here he obtained 
a good insight into the building, not only of blockade 
runners, but of all classes of merchant vessels 
especially of those built on the composite principle — 
and of fast cross-Channel steamers. 

After a few years he transferred his services to the 
Millwall Shipbuilding Company, where large ironclads, 
mail steamers of great size and ships of various classes 
were under construction. In 1866 he joined the staff 
of Messrs. J. and W. Dudgeon, the inventors and 
builders of twin-screw engines and ships, and remained 
with them for some years, obtaining the highest 
position in the works. 

When Sir Edward Reed resigned his position of 
chief naval constructor to the Admiralty and became 
managing director of Larle’s Shipbuilding and 
Engineering Company, Hull, Mr. Shepherd was 
appointed shipyard manager, and carried out thw 
construction otf many ships of various classes—iren- 
clads for Chili, large men-ot-war for his Majesty's Navy, 
mail steamers for the North German Lloyd, large 
yachts for Imperial owners, and merchant and other 
steamers for owners in almost every maritime country. 
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While at Hull Mr. Shepherd laid the foundation of 
his deservedly high reputation as a constructor of 
warships and deep-sea vessels, and in 1874 he was 
called to the Clyde to take the position of general 
manager in the shipbuilding works of the firm of 
Robert Napier and Sons, Govan. During his manager- 
ship of these works, there were built a number of 
naval ships for the British Admiralty, several liners 
for the Donald Currie “Castle ”’ fleet, and many 
other vessels of note. Following upon the death of 
Mr. Robert Napier and the sale of the works, Mr. 
Shepherd became associated with the Orient Steam 
Navigation Company, and assisted in the formation 
of a new mail and passenger service to Australia. 
As naval architect and surveyor for this company, 
his first work was the design and superintendence of 
the construction of the steamship Orient, at that 
time (1879) generally considered far too large for 
existing or any likely development of passenger 
trade, especially as concerned with passage through 
the Suez Canal. She, however, soon became a very 
favourite steamer, and continued so for over thirty 
years. Following the Orient came the same com- 
pany’s liner Austral, somewhat larger, for whose 
design Mr. Shepherd was also responsible, and the 


model of which obtained for him the gold medal of | 


the Shipwrights’ Company, London, at its competitive 
exhibition of ocean designs. 

Through the Orient and the Austral having been 
built at the Fairfield Works—then carried on under 
the designation of John Elder and Co., with Mr. 
(afterwards Sir) William Pearce at the head of 
affairs—Mr. Shepherd was brought into business 
association with its principal, and on the completion 
of the Austral he was offered and accepted the post 
of shipyard manager. 








| 


During this period the Fair- | view 
field Works produced many of the finest and fastest | customary. 


LITERATURE. 





By David Allan 


Practical Geometry and Graphics. 
Price 


Low. London: Longmans, Green and Co. 

7s. 6d. net. 
THE average book on practical geometry—and on 
this subject the volumes already in existence are very 
numerous—is, in the last analysis, an outward symbol 
of the revolt against the alleged reason-deadening 
influence of the Euclidian tradition. Into the merits 
and demerits of the case made out against Euclid 
it is not our intention at present to enter. For the 
time being we are concerned with the fact that many 
critics do quarrel with the Greek geometer’s methods 
of exposition, and that one outcome of the disruption 
is the present-day ascendancy of practical geometry 
so-called. It affords an interesting field for discussion 
whether the modern way of teaching geometry has 
really improved matters or whether it is not even 
more restrictive to the development of the reasoning 
faculties than the ancient. One way or the other, 
the fact remains that “‘ practical geometry,” like the 
Euclidian system, has a strong tendency to confine 
itself to the class-room. It is regarded by many 
simply and solely as an educational appliance to be 
substituted for the discredited books of Euclid. 
Were this the view taken by Professor Low in the 
volume now before us, we would not feel justified in 
paying it more attention than we ordinarily give to 
the average school book. We do not, however, 
require to study this, the most recent of the author’s 
admirable treatises, for any great length of time 
before we realise that Professor Low takes a wider 
of what practical geometry should be than is 
We fancy that in writing this book 


steamers in the world for both ocean and channel | he has sunk the schoolroom in the drawing-office. 


service, including the earliest ‘‘ greyhounds,” a 
number of fine vessels for the North German Lloyd, 


the first vessels of the new fleet of the New Zealand | every 





We believe that he is less concerned with the educa- 
tional value of his subject and more with its practical 
day application to the problems of engineering. 


Shipping Company, and, more notable than all, | It certainly appeals to us as being a volume in every 


the Cunard liners Umbria and Etruria—the leviathans 
and speed record breakers of their time. Items of a 
less conventional character were the Czar’s “* yacht ”’ 
Livadia, and light-draught steamers for pioneering 
and military service. 

Owing to a disagreement with Sir William Pearce, 
Mr. Shepherd threw up his position at Fairfield and 
shortly thereafter became the managing director of 
the Lendon and Glasgow Engineering and Iron 
Shipbuilding Ccmpany, infusing into that concern 
new enterprise. The yard almost ever since has 
heen well employed with important mercantile as 
well as naval work. Important vessels for many 
well-known lines have been produced, perhaps 
the mest notable of the later productions being 
the twin-screw steemer Osterley, one of the five 
almost similar vessels of 12,129 tons and 14,000 
indicated horse-power, having a speed of 17} knots 
at sea, built in various yards and added to the 
Orient fleet in 1909. 

In that year the repeated efforts of Mr. Shepherd 
to obtain an order from the British Admiralty for 
a sea-going torpedo-boat destroyer, to be of the com- 
panys own design and to steam 27 knots, were 
rewarded. The result, in the shape of the 27-knot 
destroyer Rattlesnake, was launched on March 17th, 
1910, and successfully put through all her speed and 
other trials early in July, and at the first essay 
gained for his ecmpany high praise from the Admiralty 
authorities. Two other productions for the British 
Navy are the protective cruisers Yarmouth and 
Sydney, the former of which is now in commission 
whilst the latter is being fitted out in the company’s 
tidal basin. This basin, which is capable of accom- 
mcdating one or more of the largest modern ships, 
naval or mercantile, together with a new berth big 
enough to take a battleship of the largest class, and 
an extension and re-organisation of the equipment of 
the ccmpany’s engine and boiler shops, were matters 
all undertaken, and for the most part completed, 
under Mr. Shepherd’s management. His retirement 
trem buisness followed upon the purchase of the entire 
Works, in the early part of this year, by Messrs. 
Harland and Wolff, of Belfast, who now carry on 
the operations on the work taken over from. the 
London and Glasgow Cc mpany. 

_Mr. Shepherd was a member of the Institution of 
Naval Architects and a fellow of the Royal Society, 
Edinburgh. During his long and busy life he devoted 
much time and attention to the improvement. of 
steamship arrangements and to the details of ship 
fittings, including ventilation and sanitary accommo- 
dation, the stowing and working of lifeboats, the 
making of collapsible boats, and the adaptation of 
deck fittings to life saving purposes, as well as the 
fitting of automatic water-tight doors to transverse 
bulkheads with the view of rendering ships unsink- 
eos Besides being of a most energetic spirit and 
‘dependence of character, Mr. Shepherd held decided 
°pinions on subjects connected with his profession, 
and was fearless in the expression of his ideas, either 
a his compeers or in the management of the 
ty ae ae of officials and workmen he controlled. 
aauae Classes, nevertheless, he was held in much 
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way fit to rank as a practical manual on a practical 
branch of engineering science, and as a worthy 
companion to the author’s well-known works on 
machine design and applied mechanics. It is not in 
any sense a substitute for Euclid. It is an extension 
of it to meet the requirements of the engineer. 

There are many parts of the book which might be 
singled out for particular mention as illustrating the 
completeness and clearness of Professor’ Low’s treat- 
ment. There are twenty-eight chapters, something 
like 450 pages, and over 800 illustrations in the 
volume. It is, therefore, quite impossible to convey 


|a proper ‘idea of all the matter dealt with, and in 


default of this we can only choose out a few of the 
chapters and describe their contents generally. Let 
us, for instance, look at Chapter V. It is very short, 
but none the less important. It is headed ‘‘ Approxi- 
mate Solutions to Some Unsolved Problems.”’ Among 
other matters, it contains methods of drawing a 
straight line approximately equal in length to a 
given circular arc, and an approximate solution for 


the “squaring the circle”’ problem. A chapter of 
interest to the draughtsman is No. XXIV. This 
deals with the development of surfaces. The 


approximate development of undevelopable surfaces 
is illustrated by the development of the surface of 
a sphere and of an annulus. Chapter XXV. discusses 
the geometry of helices and screws. Among the 
different aspects dealt with, we note particularly the 
screw propeller. The complex geometry of this item 
is discussed in a clear manner. The author leads up 
to it by describing the moulding of a screw propeller 
in the foundry. Chapter X., on ‘‘ Periodic Motion,” 
should prove useful to many practical engineers. 
It discusses simple harmonic motion, and gives a 
graphical method for the harmonical analysis of a 
periodic curve. Chapter VII. is short, but gives 
practically all the information ordinarily required 
by the average engineer on the subject of vector 
geometry. Chapter VIII., the longest in the book, is 
headed ‘‘ Graphic Statics.”’ It is sufficiently detailed to 
serve as an introduction to more specialised treatises 
on the subject. Many, however, will find that it 
contains as much as they are likely to use in their 
professional work. An interesting and simple method 
of determining graphically the deflection of braced 
frames is included. 

The parts of the book not mentioned above may 
be said to cover the ground of elementary geometry, 
conic sections, plane co-ordinate geometry, and 
descriptive geometry. In connection with the latter, 
two chapters on pictorial and perspective projections 
are especially worthy of notice. Properly handled, 
such projections might be made to serve many useful 
ends in the drawing-oftice and shops. Unfortunately, 
very few draughtsmen understand the manner of 
their construction. It is not even generally recog- 
nised that dimensions may be scaled off with an 
ordinary rule from a pictorial projection as easily as 
from an ordinary working drawing. To such draughts- 
men as may desire to take up tho subject, and to all 
engineers who have to deal with the design of compli- 
cated parts, we can recommend Professor Low’s 
chapters on the matter. 

Taken as a whole, this volume will be found to 
afford, not only a college course in its subject, but a 
handy guide and convenient work of reference of 
value in nearly every branch of engineering. It is 


les the latter aspect that we have reviewed it. But 
we may add that, as a text-book for colleges and 
schools, we know of no other book on the subject 
which, in our opinion, can approach it in merit. 





SHORT NOTICES. 


American Machinist Grinding Book. By Fred H. 
Colvin and Frank A. Stanley. New York and London : 
McGraw-Hill Book Company. Price 12s. 6d. net—There 
are few engineers now-a-days who, one way or another, 
are not interested in the grinding machine as a practical 
workshop appliance. To all such who are desirous of 
extending their knowledge of the modern practice of 
grinding we can with assurance recommend this book 
as a guide. The ground covered by the authors is very 
extensive. The first five chapters are devoted to a 
description of the construction and duties of the various 
types of grinding machine in common use. The two 
succeeding chapters cover the manufacture and upkeep 
of grinding wheels. Safeguards in the grinding depart- 
ment are considered in Chapter VIII. Chapter IX. is 
headed ‘‘ Chips of the Grinding Wheels,” and relates to 
the nature of the process which we call grinding and the 
form of the chips produced. Some curious ribbon chips are 
illustrated and described. Chapter X. deals with the 
supply of water to the wheel and the proper use and con- 
struction of water nozzles. The four succeeding chapters 
discuss the grinding of motor car parts, reamers, cutters, 
and other tools, steel and iron castings, and other typical 
jobs. Chapter XV. is on buffing and polishing, and 
Chapter XVI. on magnetic chucks, mandrils, drivers, 
&c. There are three other chapters; these deal with 
certain miscellaneous matters. The book is well written, 
and its illustrations are numerous and mostly good. 

Forging, Stamping, and General Smithing. By Ben- 
jamin Saunders. London: E. and F. N. Spon, Limited. 
Price 21s. net—We know of no other book designed on 
quite the same lines as this one. Over 600 common 
types of mild steel forgings and stampings are illustrated 
in it by means of dimensioned sketches. To each such 
sketch the weight of the object represented and the time 
taken by the smith to forge it are appended. The point of 
interest about these times and weights lies in the fact that 
every one of them has been observed by the author (a prac- 
tical foreman smith) in connection with jobs executed under 
his supervision. All the forgings illustrated in the book have 
been made under 5 cwt. and 8 cwt. steam hammers, and 
without any other source of heat than an ordinary smith’s 
fire. In addition to the particulars enumerated above, 
the book contains in many places valuable information 
on the methods to be adopted in making the forgings 
and on the general management of a smith’s shop. The 
author tells us that the book is the outcome of many 
years’ study, and we can well believe it. Its usefulness 
in the setting of piecework rates will be apparent to all 
who see it. To the draughtsman it should provide a 
pathway to the proper understanding of a craft which is 
commonly something of a black art to the other depart- 
ments of an engineering establishment. We cannot 
praise it higher than by saying that we would like to see it 
taken as a model for similar books on, say, the machine 
shop and the foundry. 
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INSTITUTION OF MECHANICAL ENGINEERS. 


WE are at times very strongly tempted to believe 
that the Council of the Institution of Mechanical 
Engineers is more concerned with the production of 
good fat volumes of “* Proceedings ’? than with the 
generation of sound, helpful discussions of debatable 
points in engineering practice. If this be the prin- 
cipal aim and object of its existence it has every 
reason to regard last Friday night’s meeting as a 
delightful suecess. On this occasion two papers 
were submitted. The smaller of these, by Dr. John 
H. Grindley, Principal of the Crawford Municipal 
Technical Institute of Cork, extended to twenty one 
pages. The other, by Professor J. Wemyss Anderson, 
of Liverpool University, ran to no less than eighty- 
four pages. Neither paper, on the face of it, looked 
very hopeful from the point of view of discussion. 
You cannot very well ‘discuss’? mathematical 
formule and numerical data, nor can you readily 
enter into an “argument” about the description 
of refrigerating machines. Yet Professor Anderson's 
paper was very largely descriptive and Dr. Grindley’s 
very largely mathematical and_ statistical. The 
Council therefore must feel gratified that in spite of 
the general characteristics of the two contributions, 
the “discussion ’’ evoked proved to be so extensive 
that it had to be adjourned to the next meeting. 

The explanation of the phenomenon is to be found 
in the well-known fact that at such meetings there is a 
strong tendency manifested by some speakers to 
fasten upon some passing reference in the paper sub- 
mitted to a controversial matter of quite minor 
importance and to lead the discussion into unexpected | 
by-paths of little direct importance. This was cer- 
tainly the general treatment accorded on Friday 
night to Professor Anderson’s paper on * Vapour- 
compression Refrigerating Machines.’”’ As for Dr. 
Grindley’s ** Contribution to the Theory of Refriger- 


ating Machines ”’ we can only say that those speakers 





who dealt with it had to bring it down from its theo- 
retical pedestal to the ground level of practice before | 
they could find anything in it for comment or criti- | 
cisin. 

Professor Anderson’s bulky paper with its thirty- | 
seven figures. four plates, and six appendices is of 
the nature of a miniature text-book on the present 
practice in vapour-compression refrigerating machine 
design and working. Fundamentally, it is intended 
to be a preliminary paper upon the features of such | 
machinery on which further investigation is required. | 
Along with two others its subject has been suggested 
as, suitable for research at the hands of the Institu- | 
tion. Its presentation to the members was made | 
with the object of eliciting views and opinions which | 
might be of assistance in the proposed investigations. 
Under these circumstances we have had no hesitation | 
in cutting it down very extensively and reprinting 
elsewhere in this issue only such portions of it as are | 
really controversial and as will make our report of 
the discussion intelligible. 

When we come to Dr. Grindley’s paper we reach 
more difficult ground. He is primarily concerned 
with the theoretical discussion of a new cycle of 
operations for  vapour-compression — refrigerating 
machines—a cycle which so far as the author is aware 
has not, it may be here noted, been carried out in 
practice. As a secondary feature the paper presents 
two tables giving in British units the properties of the 
two refrigerants, carbon dioxide and ammonia. It 
will be sufficient if we note here the nature of the new 


| vapour would never be sufficiently realised. 
| fessor Jenkin then exhibited a series of diagrams and 
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cycle and leave those interested in its details and in 
the tables mentioned to consult the original. 

In the accompanying engraving we give a diagram- 
matic sketch of the ordinary cycle and a correspond- 
ing sketch of Dr. Grindley’s proposed cycle. We 
have drawn the latter from the verbal description in 





| Science, New College, Oxford. 
| fessor Anderson’s paper a useful summary of present- 


|similar diagrams prepared on the Continent. 





the paper. In the ordinary cycle the refrigerant 
entering the evaporator as a liquid takes in heat from 
the brine and is converted into a gas at a compara- 
tively low temperature. Its pressure is then increased 
adiabatically in the compressor and at this pressure 
it flows to the condenser at a comparatively high 
temperature. It is here condensed to a liquid and 
flows away at the temperature proper to the pressure 
maintained in the condenser. The high pressure, 
and comparatively hot, liquid then reaches the 
reducing valve, where its pressure is lessened, so that 
it enters the evaporator as partly liquid and partly 
vapour. In Dr. Grindley’s cycle the comparatively 
cold gas leaving the evaporator is not taken directly 
to the compressor, but is first of all led through a 
jacket surrounding the return pipe on the condenser 
side of the reducing valve. From this it is taken to 
the water jacketed compressor, where its pressure is 
increased isothermally. The hot gas then flows to the 
condenser and from this, as a hot liquid, through the 
jacketed part of the return pipe. Here it exchanges 
some of its heat with the cold vapour flowing through 
the jacket. Passing on to the reducing valve its pressure 
is lessened as before, but in this case the liquid flowing 
away from the valve will be at a lower temperature 
than formerly, so that its refrigerating capacity will 
be greater. 

It would be out of place here to follow Dr. Grind- 
ley in his discussion of this cycle on the temperature- 
entropy diagram. The three important items of his 
cycle are, as we have shown above, (1) the under- 
cooling of the liquid before the free expansion at the 
reducing valve, (2) the superheating of the vapour 
before compression, and (3) isothermal compression. 
Beyond this we may leave the paper to those who 
wish to study its arguments in detail. It is of 
interest, however, to note that it contains a table 
giving figures for the work done and the refrigerating 
effect obtained in the old and the new cycles under 
similar conditions. For carbon dioxide as the 
refrigerant and 0 deg. and 65.7 deg. Fah. as the tem- 
perature limits, the work done on the old eycle per 
pound of refrigerant is 17.2 B.Th.U’s., and 17.5 on 
the new. The refrigerating effect under these cir- 
cumstances on the old cycle is given as 79.5 B.Th.U’s, 
and on the new as 97.6, showing an increase of 
21 per cent. in the performance in favour of the new 
cycle. With 0 deg. and 90 deg. as the temperature 
limits the work done on the old eyele is 26.3 B. Th.U’s. 


per pound of refrigerant and 23.9 on the new. The 
| refrigerating effects are given as 59.8 and 83.6 


B.Th.U’s. respectively, so that the increase in the 
performance is 53 per cent. in favour of the new cycle. 

The first speaker in the discussion on these two 
papers was Mr. C. F. Jenkin, Professor of Engineering 
He considered Pro- 


day practice in refrigeration. Dr. Grindley’s con- 


tribution showed evidence of a great deal of hard work, | 


and his diagrams were particularly interesting. He 
thought, however, that the use of Fahrenheit degrees 
instead of Centigrade by both the authors was to be 
regretted. Had they used the latter scale their 
diagrams would have been directly comparable with 
For 
the heat in a body per unit of its mass was represented 
by the same figure on the metric system as on the 
British system, provided the unit of heat on the latter 
were made that quantity necessary to raise one pound 
of water through a Centigrade degree. As for Dr. 
Grindley’s ingenious suggestion, he thought it would 
be almost impossible to carry it out in practice, 
chiefly because the isothermal compression of the 
Pro- 


gave certain figures which went to show that without 
this isothermal compression Dr. Grindley’s cycle 
would give a performance no better than that of the 
ordinary cycle, while his compressor would require to 
be about 40 per cent. larger. 

Mr. Gardner T. Voorhees, of New York, the next 
speaker, thoroughly agreed with Professor Jenkin’s 
remarks regarding the practical working of Dr. 
Grindley’s cycle. Except with an impracticably slow 
speed of compression, or with an impracticably small 
bore and impracticably long stroke it would, he held, 
be impossible to transmit the heat of compression 
through the cylinder walls to the jacket water. The 
compression would therefore in practice be substan- 
tially adiabatic instead of isothermal. He also 
agreed with the previous speaker as regarded the 
increased size of compressor required, and added that 
not only would the performance on the Grindley 
cycle be no better in practice than that of the ordinary 
cycle, but it would probably in some cases be as much 
as 20 per cent. worse. Dealing with Professor 
Anderson’s paper he remarked that, in America at 
least, the ammonia absorption machine would hold 
its own against the vapour compression type for a 
long time to come. In comparing the compression 
machine with the reversed steam engine he thought 
the author had omitted a very important point, 


| namely, a reference to the feature in the refrigerating 
|}machine which corresponded to cylinder condensa- 


tion in the steam engine. 

Mr. F. A. Willcox, of J. and E. Hall, Limited, was 
chiefly concerned with Professor Anderson’s remark 
that no branch of mechanical science in this country 
has received less aid from research than that of 
mechanical refrigeration, and that the progress which 








— 
has been made has been more of a commercial thay a 
scientific nature. Against this assertion Mr. Willeg, 
entered an extensive and vigorous protest. | did 
Professor Anderson contend, he asked, tha the 
manifold developments of mechanical refrigeration 
and the progress which had been made in its ayy lica. 
tion had been accomplished without the possession of 
scientific knowledge and without the use of scicrtific 
methods ? If this were the author’s: meaning he 
felt certain that he would fail to carry the members of 
the Institution with him in his views. He, Mr, 
Willcox, maintained that the developments rejerred 
to had been brought about by the combined kjjow- 
ledge and experience of the users, the consulting cngi- 
neers and the makers of refrigerating plants, and {hat 
scientific investigation had played a very prominent 
part in the work. Witness the history of his own (firm, 
It was chiefly interested in the carbon dioxide ¢o1- 
pression machine, and had spent much time and money 
on experiments and investigations on it since it was 
first introduced to the firm in the form of a laboratory 
or a * professorial’? machine. As soon as his ‘irm 
had converted it into a commercial appliance ij set 
about to discover how to improve the coefficien! of 
performance. The advantage of cooling the lijuid 
between the condenser and the reducing valve was 
gone into, compound compression was studied. the 
addition of an interchanger in which the liquid from 
the condenser was cooled was investigated and the 
fitting of an expansion cylinder in place of the ordinary 
reducing valve was tried. Two or three years ayo 
his firm put down some cold storage chambers at 
Cambridge Pathological Laboratory, and in’ con- 
junction with Professor Simms Woodhead had under- 
taken an extensive investigation into the preserva- 
tion of chilled beef in those chambers. In passing 
he might mention that over a test period of seventy 
days the temperature was kept constant to within 
one degree. On another occasion they had erected 
in this country a plant for defrosting frozen meat, 
and had taken advantage of the opportunity to con- 
duct a research into the best conditions to observe 
during the process of defrosting, laying stress on the 
matter of the right humidity to preserve in’ the 
atmosphere. At present they were engaged on fur- 
ther research in conjunction with Sir Charles Parsons. 
All this was only a part of the record of one firm. 
Other firms, for example, Messrs. Sterne and Messrs. 
Linde, had, he knew, devoted as much attention to 
the experimental side of the subject as his own. 
Finality had not, of course, been reached, but he was 
certain that this country’s practice was based on as 
sound scientific knowledge as that of any foreign 
country. Because their research work was conducted 
for purely commercial purposes it was nevertheless 
just as scientific as that carried out in the laboratory 
or elsewhere by a select committee. Turning to 
Professor Anderson's ‘“‘ conclusions,” he remarked 
that as a manufacturer of refrigerating machines he 
could not see that a “standard unit of refrigeration " 
would when evolved be of much service. As for * a 
standard refrigerating machine of comparison,”’ he 
could not quite follow what the author meant by it. 
Careful research, the author said, was also required 
to determine the relative efficiencies of the principal 
refrigerants. Most manufacturers to-day made both 
carbon dioxide and ammonia machines, and in some 
cases sulphur dioxide machines as well. He held, 
therefore, that no useful object from the manufac- 
turer’s point of view would be served by investigating 
the relative advantages of the different types. On 
the other hand, he thought that the relative advan- 
tages of “ wet”? and “dry ” compression afforded a 
suitable subject for authoritative investigation. 
As regarded the value of compound compression. he 
would point out that many machines were made on 
this principle, as by Messrs. Sulzer, Linde, and the 
Haslam Foundry, so that presumably there was 
already an abundant amount of information on this 
point in existence. Mr. Willcox then proceeded to 
discuss the author’s conclusions numbered (d) and (¢). 
The President, however, called his attention to the 
passage of time, so that we failed to gather the 
speaker’s opinion on these points, a matter which we 
regret, for he of all those taking part in the discussion 
appeared to us to be alone in criticising Professor 
Anderson’s paper in a manner at all likely to assist 
the proposed Research Committee. We gathered, 
however, that Mr. Willcox’s firm had already inves- 
tigated (d), the effect of varying the amount of 
refrigerant used in a given machine. As for (f), the 
deterioration and fatigue of the refrigerant due to 
constant re-use, Mr. Willcox remarked that he had 
tested an ammonia plant after three months use and 
had failed to find any decomposition of the fluid into 
nitrogen and hydrogen. However, a thorough inves 
tigation into the whole subject might, he thought, he 
profitably carried out in connection with large plants. 

Mr. R. J. Cracknell, of Ransomes and Rapier, 
objected to Professor Anderson's dismissal of the 
absorption system in so few words. The author, he 
said, seemed to suggest that this system was inferior 
from the point of view of efficiency to the compression 
system. This was by no means a correct view 10 
take. An absorption machine would produce one 
ton of ice per day of twenty-four hours for 48 lb. of 
steam per hour, that was to say, it would produce : 
ton of ice for a consumption of 1152 lb. of steam. 
This included the power required for driving all the 
auxiliaries. In an ice factory on the compression 
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system the power required including that for the 
auxiliaries was seldom less than 34 horse-power per 
ton of ice per day, and was sometimes as much as 
4) horse-power. If we took the lower figure and 
assumed that the engine driving the plant was of the 
compound condensing type using 16 lb. of steam 
per horse-power hour, this meant a consumption of 
6 lb. of steam per hour per ton of ice produced per 
or a total consumption of 1344 Ib. of steam per 


lay, . 
ne of ice produced. A 20-ton ice factory on the 
absorption system had recently been erected by his 


firm in Holland. A test conducted on this plant 
showed that it was capable of producing 15} tons of 
ice per ton of coal. This figure covered the power 
required for the auxiliaries as well as that required 


for « dynamo for electrie lighting and for supplying 


15 horse-power to some machinery in a neighbouring | 


workshop. During the first six months’ running of 
this plant the total ice made and the total coal used 
showed 14 tons of ice per ton of coal. 


tee more than 13 tons of ice per ton of coal. 





For the erec- | 
tion of this plant on the compression system one of | 


. ‘ r, * ay ere ° . 
the leading German manufacturers would not guaran- | in inches per minute could be read directly from the feed 





The machine was of the all-gear type, with driving gears 
arranged as shown in Fig. 1. All the gears were of eight 
| diametral pitch, except N and Q, which were six pitch 


wide. The main driving pulley was mounted on large 


| annular ball bearings running on a fixed sleeve to reduce | 


| friction and to prevent wear or transverse stress on the 
shaft from the pull of the belt. The gears throughout 
were all of steel, and all the driving gears, except the pinion 
| N, were hardened on the teeth. The maximum gear tooth 
| velocity was 628.3ft. per minute on the pitch line, and the 
gearing worked without vibration or undue noise. The 
driving gear, feed gear, and, in fact, all the internal 
mechanism was lubricated by a submerged force pump 
which continually poured a large excess of oil over all 


the gears and through all the bearings. After leaving 


the pump the oil passed through a wire gauze filter to | 


| ora any solid matter that might have been carried along 
with it, 

| The machine could be started and stopped by a friction 

| clutch on the first driving shaft. The feed motion was 

driven, from this shaft, and naturally started and stopped 

in harmony with the spindle of the machine, but was 

independent of the spindle speeds in rate, so that the feed 


control dial no matter what spindle speed was in use, 











SPLEOS |S 














20/255) 5) 
ela 
aelasias 

sean oulcries 
comes Gajcales 
Rolnolnolno 
ATIONS Ing walm in a 











Ine EnGiuneea 





BLADES TO PROJECT & 


FROM THIS FACE: -12BLADES. 


I2TAPER PINS 


AN fh fy 
YY 


“Tre EnGineer” 
Fig. 3—DETAILS OF 
The President. at this stage intimated that the dis- 


cussion on the two papers would be resumed at the 
next monthly meeting of the Institution. 








MILLING MACHINE EXPERIMENTS. 


An excellent paper was read on Saturday, November 
23rd, before the members of the Manchester Association 
of Engineers by Mr. P. V. Vernon, The paper contained 
a detailed account of a series of experiments carried out 
upon a heavy type of horizontal milling machine with 
single-pulley drive. The machine on which the tests 
were made was not built to a customer’s order, but solely 
for experimental purposes, the makers’—Alfred Herbert, 
lLimited—idea being to produce the best possible machine, 
test it thoroughly, and then modify or re-design any parts 
that might not work satisfactorily. The following are 
the leading particulars of the tool :— 








Longitudinal feed 42in, 
Transverse i» lssia, 
Vertical 2 et 21in, 
W orking surface of tab’e.. .. .. .. .. .. G¥in. x 17in. 
No. of tee slotsintable .. .. .. .. .. «3 
Width —_,, os Swe ee ee 
Diameter of single pulley [3 bea, 
Width of belt =... din. 
Speed of single pulley oc) oe te oe an SOD ROVE COP m:n. 
elt speed in feet perminute.. .. .. .. .. 167h 
Maximum gear ratio.. .. .. .. .. .. «- 24,4to1 
Taper hole in spindle.. .. .. .. .. .. .. No.12B.&S, 
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1fin. wide, and the narrowest gear in the train was 1 jin. | 
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minute) with a depth of cut of .625in. and a feed of 11;4in. 
per minute. This gave a maximum production of 34.96 
| cubic inches of metal removed per minute, but the arbor 
| was eventually twisted and, of course, put out of action. 
The next cuts were taken with a 3}in. cutter 9in. long 
on a l}in. arbor with a test block 8in. wide. In this case 
the maximum output was reached at 75 turns per minute 
(= 70ft. per minute) with a depth of cut of .4in. and a feed 
of 13fin. per minute. For these cuts the arbor stood very 
well and the output reached 44.4 cubic inches per minute. 
The results of these preliminary tests with the 3}in. 
cutter, which were made on cast iron only, are shown by 
Table I. 

It was not certain that this cutter had exhausted the 
power of the machine so it was decided to make further 
tests with a 4}in. cutter 9ir. long of coarse pitch, mounted 
on @ 2in. arbor which gave ample strength and stiffness. 
A tew preliminary tests were made with this cutter and 
arbor running at various speeds, with the result that the 
next thing to fail was the main spindle of the machine, 
the rectangular box clutch nose by which the arbor was 
driven being badly distorted. The spindle was of heat- 
treated Siemens-Martin steel of 48 tons maximum stress 
and 32 tons yield point, but was not hardened, as up to 
the time of the failure of the nose it had been considered 
that the greater strength of this material rendered it more 
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The whole feed mechanism was designed on liberal lines, 


and proved to be well up to its work, no organic failures | 


being recorded in any of the tests. Several modifications 
of details were, however, made at the conclusion of the 
preliminary tests. 

The machine was driven by means of an electric motor 
fixed to the floor. The motor, which was specially installed 
for experimental work, was of 220 volts, direct-current, 
compound-wound, inter-pole type, with 3 to 1 speed 
variation, giving 30 brake horse-power at all speeds on 
normal full load, with a guaranteed and tested overload 
capacity of 75 per cent. for one minute, 334 per cent. 
for fifteen minutes, and 20 per cent. for two hours. The 
speeds of the motor ranged from 320 to 960 turns per 
minute in thirty steps and the motor could be reversed 
when required. The connection between the motor and 
the machine was by a double leather belt 5in. wide, with a 
searfed and cemented joint. The motor pulley was I6in. 
diameter, the same as the pulley on the machine. 

The machine, being of new design throughout and very 
much more powerful than any previously constructed, 
it was expected that certain defects would manifest them- 
selves when taking heavy cuts; so that before making 
systematic power tests it was decided to take some pre- 
liminary cuts of a more or less destructive nature, with the 
object of taking the measure of the machine and of dis- 
covering and removing any weaknesses at the earliest 
possible stage, so as to ensure continuous running during 
the power tests. The first cuts were therefore taken on a 
cast iron test block 5in. wide using a 3in. coarse pitch spiral 


cutter made of high-speed steel mounted on a Ijin. arbor | —— = : 


Swain Se 


Fig. 4—PARTICULARS OF CUTTERS FOR HEAVY ROUGHING WORK 


TABLE [.—3hin. high-speed cutter, 8 teeth, 1¥in. hole. 
Milling cast iron block 8in. wide at 75 turns = 7Oft. per minute, 
The power required to run the motor and machine light .7 net H.P. has 

been deduc:ed from the recorded H.Ps. to vive the figures in the table. 








| | Metal Removed. 
Depth of eut.| Feed | | Net HP. | —— — 
. an \Cubie in, per Cubic in, per 
| min, -P. min. 

ot a 27.3 | 40.32 1,47 
2h 21% 23.7 | 42.40 1,78 
.26 17 | 24.9 | 35.34 1.44 
.28 171 | 30.8 38.21 1,24 
30 1642 | 30.8 | 40.04 1,31 
32 1344 | 27.3 35,04 1.28 
34 13 | 26.1 | 37.73 1.44 
34 132 30.8 39.96 1,29 
375 1314 29.6 | 41,06 1.38 
40 13% 43.3 } 44.40 1.3% 
42 113 30.8 | 39.06 1.26 
44 10} 23.7 38.50 1.62 
46 1% 28.6 33,81 1,18 
48 94 27.3 35.52 1,30 
50 Oo 24.9 | 36,50 1.46 
ab 94 29.6 | 40,15 1.35 
60 Tis 30.8 | 35.04 1.14 
625 Ts 27.3 37.18 1.36 
7% 29.6 39.75 1,32 
| 518 28.6 | 35.62 1.2% 
| BIg 30.8 | 38.00 1,238 
43 | 29.6 31,02 1.04 
48 28.6 34,56 1.20 
318 26.1 | 29 92 1.14 
318 29.6 31,50 1.06 
34 24.9 | 27,30 1,09 
3h 26.1 | 28.60 1.09 











and running at various speeds. The greatest output | suitable than the weaker variety of steel that would have 
was attained running at 93 turns per minute (= 73ft. per | had to be used if case-hardened. This was found to be 
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incorrect. After the failure of the box clutch it was 
decided to try a hardened spindle, but before doing so to 
use the existing spindle to test the vertical milling attach- 
ment which was next put in position. A number of cuts 


were taken with the vertical milling attachment over the | 


same test block, using a high-speed steel inserted tooth 
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Fig. 5—ORIGINAL SPINDLE NOSE 





face cutter 9in. diameter, screwed upon the nose of the 
vertical spindle, which was identical with that of the main 
spindle of the machine. The spindle noses as first made 
are shown by Fig. 5, the diameter being 43;in. and the 
thread quintuple, the pitch being 1 #in. 

The face cutter was of the design shown by Fig. 3, 
except that it was threaded for attachment to the spindle 
nose. The vertical spindle was driven by spur and bevel 
gears made of heat-treated 48-ton steel, the first gear 
being screwed upon the main spindle nose in the same way 
as the face cutter. Fig. 2 is a diagram of the gear train for 
driving the vertical spindle. 

The result ot these tests was that all the gears of the 
vertical attachment were ruined, the teeth being bent badly 
out of shape, although none were actually broken. It was 
also found to be impossible to remove either the face cutter 
or the gear from their respective spindles in spite of the 
quick pitch thread. Evidently either both spindles or 
one spindle and the cutter had to be sacrificed, ard as 
the cutter could be used on a less powerful machine, 
whereas both spindles were already proved to be wrong 
in design for heavy work, it was decided to save the cutter 
and te make two new spindles. Up to this point the 
experiments had shown that unhardened gears and 
the unhardened box clutch were unsuccessful, and that the 
screwed spindle nose was also a failure. The new gears 
and spindles were made of a good quality of case-hardening 
steel, which was carefully heat-treated and hardened. 
The rectangular box clutch was retained, but was, of 
course, hardened. The screwed nose was abolished 
and a plain taper nose adopted, the design of which is 
shown by Fig. 6. The new design of spindle nose had a 
further important advantage over the screwed nose in that 
it could be used equally well with the spindle running in 
either direction. 

The diameter of the spindle itself was 33in. at the large 
end of the front conical bearing and 33in. at the seat— 
just behind the bearing—on which the large driving gear 
was keyed, and it is interesting to note that there was no 
trouble whatever caused by chatter or torsional vibration 
even on the heaviest cuts. The new face cutter was made 
to fit the taper nose, and was provided with a driving 
portion shaped to fit into the box clutch, the cutter being 
held on the spindle by a draw bolt passing through it 
from end to end. Fig. 3 shows the face cutter as finally 
employed. This design proved to be perfectly satisfac- 
tory under the heaviest cuts that could be taken, absorbing 
as much as 42 horse-power. 

While the new gears and spindles were being made the 
machine was dismantled for examination, and it was found 
that the pinion N—Fig. 1—had failed, the teeth being 
badly distorted. This pinion, which was in one piece with 
its shaft, was made of 48-ton steel, and was the only 
unhardened gear in the whole train. A case-hardened 
pinion was substituted for it and all trouble ceased, 
apparently for ever, for at the end of the whole series of 
tests, the hardened gears showed no signs of wear or of dis- 
tress, and were in as good condition as when first put into 


were substituted for them with satisfactory results. 
Other defects came to light during the preliminary tests, 
such as lubrication troubles, difficulties of manufacture, 
erection, &¢., and alterations were freely made to remedy 
them; but the incidents described have been selected 
for description in order to show the kind of defects which 
are discovered by experimental work of this nature, and 
in themselves form ample justification for the time, 
trouble, and expense involved in making the tests. 

The cutter finally used in the recorded tests was 4}in. 
diameter, 9in. long, made of high-speed steel. It had ten 
teeth and the angle of spiral was 26} deg. The diameter 
of the arbor was 2in. Fig. 4 gives particulars of a range 
of such cutters suitable for heavy roughing work, and also 
of the corresponding fine pitch cutters used for light 
milling. 

The test blocks, made of cast 
were 8in. wide and 2ft. 4in. long. 
figures for both materials :— 





iron and mild steel, 
Below are the test 


number (Brinell test), 254. 


elastic stress, 15 tons ; elongation, 31 per cent. 

As a result of the preliminary experiments it was 
decided to run the cutter at a speed of 60 turns per minute, 
equal to just over 70ft. per minute, for all the tests on both 
cast iron and mild steel. The method adopted for making 
the tests was to begin with the quickest feed provided by 
the machine and to take a series of trial cuts until the 
deepest cut possible was reached, rejecting any cut that 
caused the belt to slip, or that seemed to be in any other 
way too much for the machine. The next lower feed was 
then taken and the depth of cut further increased, and so on 
until the maximum safe depth of cut possible with each 
feed was reached. The cutter was carefully watched 
to determine when it required to be re-sharpened, which 
was only twice during the cast iron tests, and not at all 
during the mild steel tests. 

Table IL. shows the results of the tests on cast iron using 
the 44in. cutter, and Table IIT. the corresponding results 
on mild steel. 


TABLE II.—4}in. High-speed Cutter, 10 Teeth, 2in. Hole, 


Minute. 


(Power required to run motor and machine light, .7 net H.P., has been 
deducted from the recorded H.P.’s to give the figures in the table.) 


Metal removed. 
Feed 


Depth of 
measured. 


ait. Net H.P. 


Cubic ins. 
per H.P. 
min. 


Cubic ins. 
per min. 








178 1.66 
174 1,52 
178 1.3 
lis ks 
13% ae 
. 134 V1 
oe 1lg 1.2 
; 11} = 
< 13} 1 
R 11% 1,3: 
8 11g a4 
: 9 1.3! 
‘ i's a 
tt ds & 
a 9% :. 
es) 74 a 
.60 6% 1, 
.625 oo 1, 
650 94 1,5 
70 TVs 1,18 
ao 63 1.35 
1) 6's 1,3 
85 42 1.2 
00 418 A: 
95 43 1. 
1 4 E. 
1.05 BE i 
1.1 3% a 


TABLE III.—44in. High-speed Cutter, 10 Teeth, 2in. Hole. 
Minute. 
(Power required to run motor and machine light, .7 net H.P., has been 


deducted from the recorded H.P.’s to give the figures in the table.) 


Metal removed. 








the machine. 
Although no failure of the feed motion had occurred 
during these rather severe tests, vet the speed of the feed- 
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Fig. 6—RE-DESIGNED SPINDLE NOSE 


box had appeared to be excessive, causing considerable 


| 
shocks when the feed was changed, and it was therefore | sations can be made, such as :— 


decided to reduce the speed by one-third by enlarging 


Cast iron test blocks.—Transverse breaking load on lin. | 
square bar, 12in. between supports, 2520 lb.; hardness | 


Mild steel test blocks —Maximum tensile stress, 26 tons ; | 


Milling Cast Iron Block, Sin. Wide, at 60 Turns = 70ft. per | 


Milling Mild Steel Block, 8in. Wide, at 60 Turns = 7Oft. per | 


—— 
minute is capable of removing at least 3.63, and possibly 
as much as 6.01 cubic inches of cast iron, and xt least 
2.125, and possibly as much as 3.03 cubic inches of milq 
steel per minute for each inch of width up to 8in., and at 
any depth of cut from .24in. up to 1. lin. 

These figures are taken from the maximum and minimum 
outputs of the various test cuts, and should be reliable for 
comparison if the machine on which the work is done jg 
reasonably efficient and has enough power and strength, 
The figures confirm a conclusion arrived at by the author 
some years ago, and published in an article in THr /ngy. 
NEER of March 19th, 1909, page 286, that :—(5) A inilling 
machine when on maximum output will remove about, 
twice as much cast iron as mild steel per minute, the 
maximum figures in the present tests being 48.! and 
24.31 respectively. (6) One horse-power is able to 
remove as much as 1.84 cubic inches of cast iron, 74 
cubic inches of mild steel, ina minute. In THe Encixreg 
article, which dealt with a series of tests of a smaller 
machine of cone pulley type, the maximum metal removed 
per horse-power minute was 1.52 cubic inches of cast 
iron and .71 cubic inches of mild steel, figures which seem 
to indicate that :—(7) An all-geared machine need 10t be 
any less and can be considerably more efficient than a 
cone pulley machine. The maximum power transmitted 
by the Sin. belt driving the 16in. pulley at 400 turns per 
minute was 42.8 horse-power, and the minimum 21 }\orse- 
power when taking the recorded cuts, the effective driving 
tensions working out at about 168 lb. and 82 Ib. per inch 
of width. From this it can be said that :—(8) A double 
belt can be made to drive at an effective pull of as muchas 
168 Ib. per inch of width when testing a machine for maxi- 
mum output. These tensions are, of course, higher ‘han 
would be good practice for regular work, but are justified 
by the fact that the machine was tested to a point far in 
excess of what would be expected from it in the way of 
ordinary output. At the same time, both the belt and the 
| machine accomplished the work without suffering in any 
| way, showing that there was an ample reserve of strength, 
| As a matter of fact, for ordinary work a motor of 15 or 20 
horse-power is considered to be large enough for the 
machine, although a 40 horse-power motor could be safely 
used where heavy cuts were the rule rather than the 
exception. 

















THE CLYDE AND NAVAL WORK. 
THE two battleships provided for in the current year's 
| Navy Estimates have been provisionally ordered by the 
Admiralty from the Fairfield Shipbuilding and Engincer- 
ing Company, Limited, Govan, and John Brown and Co., 
Limited, Clydebank, who are each to build and engine one 
of the vessels, They are to be similar to the two which 
were recently laid down at Portsmouth and Devonport 
| respectively, that is to say, of about 27,000 tons displace- 
ment, and fitted with turbine machinery of between 
| 50,000 and 60,000 horse-power, to give them a speed of 
!about 25 knots. Their armament will consist of eight 
| 15in. guns, arranged in pairs on the middle line of the ship, 
and sixteen 6in. guns. Each vessel will cost fully 
£2,000,000 and will take about two years to complete. 
They will be the largest and most powerful battleships 
ever built for the British Navy, and will be the first super- 
Dreadnoughts undertaken at the Fairfield and the Clyde- 
bank establishments. According to an oflicial communica- 
tion, the two contractships are to be named Valiant and 
Barham respectively, while the Portsmouth sister ship is 
to be known as Queen Elizabeth, and the Devonport ship 
| the Warspite. 
| All the four large Clyde yards specially equipped for 
| the construction of the heaviest warships will now have 
| Dreadnought battleships to their credit. Hitherto Fair- 
| field and Clydebank have had battle-cruisers—Fairfield 
| the Indomitable and the just completed New Zealand, and 
| Clydebank the Inflexible, the Australia now being com- 
| pleted, and the Tiger on the stocks. Although the last- 
named is to be the largest and most powerful of her type, 
| she will not bear close comparison with the super-Dread- 
|noughts. The Clyde firms which have already built 
| vessels of the latter class or are engaged on their construc- 
| tion are the Scott’s Company, Greenock, which has pro- 
duced the Colossus, and is at present completing the Ajax, 
while William Beardmore and Co., Dalmuir, have built 
the Conqueror and have the Benbow on the stocks. 
Including the vessels just placed, therefore, the Clyde will 
have to its credit half a dozen of the most modern and 
heaviest type of warship. Of the total warship tonnage 
provided for in the 1912-13 Estimates, Clyde firms have 
|; secured the larger share. Besides the two big battleships, 
twelve of the twenty destroyers are to be built on the 
river, four each at Fairfield and Yarrow’s and two each at 
Beardmore’s and the Denny’s. Of six light armoured 
cruisers three are being built at Dalmuir and one at Fair- 
field. 
Other recent contracts received by Clyde firms from the 
British Admiralty are for the construction of internal 
combustion machinery for two oil tank vessels to be built 





in the Royal Dockyards. The two firms favoured are the 
Scott’s, of Greenock, and the Fairfield Company, who are 
each to engine one vessel. In the first case the propelling 
machinery—for a vessel being built at Chatham—will con- 
sist of two sets of the F.I.A.T. type, for which Scott’s are 
licensed in this country. In the second case—the vessel 
being built at Devonport—the engines will be of the 








As a result of the series of tests certain broad generali- 


(1) A 5in. double belt driving a 16in. pulley at a speed 


Depth of Feed > > Taree Ge Ser cag 
cut. measured. Net ELF. Cubic ins. prvn ag 
per min. ay 
11g 71 
103 73 
11g 58 } 
9% 7h 
Das 73 
8g 74 
St .58 
i'6 . 68 
74 74 
63 67 
Gils 71 
6 68 
5 71 
5 67 
48 66 
te 66 
4Z 69 
412 62 
3t8 .68 
3té 71 
34 .68 
34 65 
28 68 
24; 60 
2 65 
2 57 
21s .69 
ot 64 | 


the driven feed pulley before beginning the final tests. of 400 per minute (100.531 square inches of belt per 





The ratio of the gears by which the motion was transmitted 
from the feed-box to the knee was altered at the same time 
so as to preserve the original range of feeds. 
hand wheel for changing the feeds was also arranged to be 
interlocked with the starting lever of the machine, so as 
to prevent all chance of damage by the feed being changed 
while the machine was cutting. 

Further examination of the machine at this stage | 
showed that the phosphor-bronze hearings supporting the 
feed pulleys had worn considerably, and ball bearings 


The operating | and 24.31 cubic inches of mild steel in a minute. 





minute) geared to drive a 4}in. cutter at 70ft. per minute 
is able to remove as much as 48.1 cubic inches of cast iron 


(2) 2090 square inches of double belt passing over a 
pulley in a minute will remove one cubic inch of cast iron 
on a milling machine. 

(3) 4135 square inches of double belt passing over a 
pulley in a minute will remove one cubic inch of mild steel 
on a milling machine. 

(4) A 4}in. cutter on a 2in. arvor running at 70ft. per 








Niirnberg—Diesel type and will be the first internal com- 
bustion engines made by the Fairfield Company, which is 
the licensees for the construction of the Nurnberg design 
of engine in Scotland. There are now five kinds of Diesel 
engines being made by Clyde firms, viz., the Burmeister 
and Wain, the Carels, the F.I.A.T., the Niirnberg, and the 
Beardmore. 








AccorDING to a consular report a new aerial ropeway 
for conveyance of passengers up the Kohlerer Mountain in 
the Tyrol has been completed and is to be opened shortly. 
There are two tracks, each consisting of a pair of steel 
ropes supported by twelve steel towers from which the 
cars, each having accommodation for sixteen passengers, 
are suspended. The traction power is provided by ropes 
operated mechanically from a station at the head of the line. 
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COAL HANDLING PLANT AT CREWE. 


On ‘Tuesday last Mr. C. J. B. Cooke, M. Inst. C.E 


Civil Engineers on “The Mechanical Handling of Coal 
for British Locomotives.”” This paper dealt specially 
with a ne 


recently installed at its running sheds at Crewe. As it 
is the first of its kind in this country, the plant is of con- 
siderable interest. We are enabled by the courtesy of the 


, Guide Plates 


w coal handling plant which this company has | 


itution to reproduce the accompanying drawings of | 


Flo 5 9 


Before describing the plant which resulted from this | 


| determination the author first of all went into the factors 
, | which have hitherto militated against the employment 
., the 
chief, mechanical engineer of the London and North- 
\Western Railway, read a paper before the Institution of | 
| deal with this portion of the paper, but to pass on at once 
| to a description of the Crewe plant. 


in this country of coaling machinery for locomotives, 
and also his reasons for choosing the type of plant which he | 
has actually erected. We do not, however, propose to 


The quantity of coal which has to be dealt with at the 
Crewe North Steam Shed is considerable. From 140 to | 
150 locomotives are coaled every day, and the amount 
transferred from truck to tender averages 450 tons per day. 
The design of the plant which Mr. Cooke finally chose 
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t from the paper, from which also the following notes 
have been prepared. We may here state that the plant, 
which was erected by Babcock and Wilcox, Limited, is 
the joint design of Mr. Cooke and that firm. 

At the commencement of his paper Mr. Cooke first of all 
made a brief reference to the old coaling arrangements at 
Crewe, illustrating his remarks with the drawing which 
we reproduce in Fig. 2. This represents a section of the 
coaling stage at Crewe North Shed. It will be perceived 
that four sets of metals ran through this shed. The 
two pairs in the centre were for loaded coal trucks. Be- 
tween them and the outside rails on which the locomotives 
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present method of handling an increase in the amount of 
dust produced would hardly be looked for. 

The conveyor which delivers the coal into overhead 
coal bunkers is of the Babcock and Wilcox tipping tray 
type, and it was designed to raise 60 tons per hour to the 

It is driven through gearing by a 9 horse- 
At the top of the conveyor there is a special 
arrangement to prevent the coal falling from too great a 
height into the hopper. By this it is actually retained 
on the conveyor till the latter has begun its downward 
journey. so that the coal has only got to fall about a foot 
on to an inclined shoot leading to the storage bunkers. 
Baffle plates or spiral shoots are arranged in the hoppers, 
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Fig. i—NEW COAL HANDLING PLANT AT CREWE 


to carry out the work mechanically is shown in the draw- 
ings in Fig. 1. It will be readily understood. There are 
two engine roads, so that tenders can be loaded on both 
sides of the plant at the same time. There is one coal 
wagon road, which leads over an underground pit. In 
this are a receiving hopper, a coal breaker, and a delivery 
hopper into which dips the lower end of an elevating 
conveyor. So that all kinds of wagons, including those 
with no doors, might be dealt with, a tippler device 
has been provided over this pit. This device is made up 
of steel rings 12ft. in internal diameter, to which the 
wagons can be secured. The apparatus is revolved by 








which it was desired to coal were run were two decks or! small electric motor, and the time taken to carry out 
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Fig. 2—OLD LOCOMOTIVE COALING STAGE AT CREWE 


platforms, the levels of which were about the same as that 
o1 the floors of the trucks. In practice the coal was trans- | 
ferred by spade trom the trucks to small hand trolleys, | 
which ran on wheels, so that they might be made to come 
under one or other of the jibs of hydraulic cranes—which 
were six in number, three being on each stage—and be 
lif ted bodily over the tenders of the engines, into which | 
their contents might be shot. The cost of transferring the | 
coal from wagon to tender worked out at as high a figure | 
as 3.69d. per ton, and this high cost was the reason why | 
Mr. Cooke, having had his attention drawn to what was 
heing done in the way of the mechanical handling of | 
locomotive coal in the United States by the general | 
manager of the company, determined to devote his atten- | 
tion to the matter with a view to reducing the cost of | 
handling, 






the whole operation and to free the wagon is about 
five minutes, two men being necessary to carry out the 
work. 

The hopper holds about 20 tons, and the coal passes 
from it by means of a jigging tray through an adjustable 
opening to a breaker where the larger lumps are reduced 
in size. Both the jigging tray and the breaker are worked 
by a 10 horse-power motor. The coal which is reduced to 
too fine a powder for use in locomotives is caught sepa- 
rately, and is used for foundry purposes. In spite of the 
utmost care which has been taken in all parts of the 
apparatus in arranging that the coal shall not fall any 
great distance, there is always some breakage, but Mr. 
Cooke informed his hearers that there was no apparent 
increase of coal consumption from this cause. Indeed, 
when the old method of shovelling is compared with the 
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so that the coal never has to fall far even when the bunkers 
are in a more or Jess empty condition. 

So as to have sufficient coal in the storage bunkers to 
enable the elevating machinery to be shut down during 
the night time, the capacity of the bunkers was made as 
much as 300 tons. As the capacity of the elevator is 
60 tons per hour, and since the coal can be delivered from 
the wagons to the underground hopper at this speed, and 
as the total amount of coal fed on to tenders is only about 
450 tons in the twenty-four hours, it is clear that matters 
can be so arranged that at the end of a day’s shift the over- 
head bunkers can be left practically full and a storage 
considerably in excess of that required for the night 
hours provided. In actual practice the machinery is 
kept at work for ten hours. 

The overhead bunker is divided into two parts, one 
containing 100 tons, being for Welsh coal, and one of 
200 tons capacity for “ hard ” coal, as both kinds are used 
on the company’s engines. There are four delivery shoots, 
two on each side, one of each coming from each division 
of the bunkers. Two kinds of coal can therefore be 
delivered on each side at one time. 

The coal before being loaded on to the tenders passes 
through a calibrating box containing 10cwt. This 
method of measuring the coal has been found to be wonder- 
fully accurate. During a month’s working the difference 
between the known weight of the coal sent up to the 
bunkers and the weight as measured on to the tenders 
by the calibrating boxes was only Slewt. Taking 
the average coal passed through the apparatus as 450 tons 
and the month as thirty days, the total passed in a month 
is, say, 13,500 tons, or 270,000 cwt., and of this quantity 
the 81 ewt. would form a negligible percentage. This 
method of weighing has the advantage of being expeditious. 
According to Mr. Cooke, as much as 6 tons can be put on 
a tender in three minutes. This means that the 10 ewt. 
calibrating boxes must be filled and emptied twelve 
times during that period. 

As a comparison of what could be done under the old 
and the new systems Mr. Cooke explained that under the 
most favourable circumstances it took fifteen minutes to 
load 5 tons by the old method. As a matter of fact, about 
2 tons per minute are put on the tenders. Mr. Cooke 
pointed out, however, that the rate at which engines can 
pass through the coaling plant is governed by a number 
of other things besides the mere putting of the coal on the 
tenders. At present an engine coming from the turn- 
table will first have the ashes cleared from its smoke-box. 
This will occupy four minutes. Clearing the tubes will 
represent 44 minutes, and filling the tank another 34 
minutes, while dropping the fire will account for another 
eight minutes. These times together make up 20 minutes, 
and the coaling will take 4 minutes, making the total 
detention 24 minutes. Under the old method it would 
have had to be more. 

Mr. Cooke anticipates a saving of money not only in the 
actual cost of handling, but from several other causes, 
among which may be mentioned this reduction of the time 
of detention of engines; the quicker release of the coal 
trucks; decreased cost of haulage as coaling stations 
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might be placed on the most satisfactory and economical 
positions, &c. 

Mention should also be made of the fact that in connec- 
tion with this coaling plant there is an ash removing 
plant and a compressed-air tube-cleaning plant. The 
latter consists of a specially designed pipe which is held 
against the smoke-box end of the tube and through which 
air at 100 lb. pressure is made to issue. This has been 
found to work exceedingly well. The apparatus is auto- 
matic in its action. As soon as the pressure in the air 
receiver falls below 100 lb. the motor driving the com- 
pressor is automatically started, and when the pressure 
is restored it is stopped again. 

All the motors employed are of the direct-current type, 
and work at 600 volts. 








FURTHER TUBE RAILWAY 
AMALGAMATIONS. 


Nor since the year 1901, when 13 Bills were, as a con- 
sequence of the success of the Central London Railway 
—opened in 1900—submitted to Parliament for new 
tube railways in London, have such important proposals 
affecting the transit facilities of the Metropolis come 
under consideration as those for which Parliamentary 
notice has just been given. The absorption of the Great 
Northern and City by the Metropolitan was commented 
upon im our issue of the 8th inst., and we find that the 
notice as to this includes powers to put in a junction from 
a point north of Moorgate-street Station of the City 
Company to a point to the west of the Metropolitan Com- 
pany’s station in Liverpool-street, and for the main line 
ot the City Company to be extended towards the Bank, 
and there to join the Waterloo and City electrical railway 
of the London and South-Western Company. The City 
Company’s neighbour, the City and South London— 
London’s first tube railway—about whose future we 
expressed some interest in our notice just mentioned—is 
to go to the Underground Electric Railways Company, 
and it is to be extended at the Euston terminus and make 
a physical junction with the Charing Cross, Euston, and 
Hampstead Railway. So that through trains may run 
off the latter to the Bank and to the south of the Thames 
by the South London Railway, the tunnels of the latter 
are to be increased in diameter. But probably the most 
astonishing announcement is that the Central London 
Railway is to lose its identity and to become 
part of the Underground Company. The eastern end of 
this line has recently been extended to Liverpool-street, 
and at the western end a line is being built from Ealing 
by the Great Western Company. Powers are now being 
sought in the Central London Company’s name to extend 
the line from near its present western terminus in a south- 
westerly direction and to join the London and South- 
Western Railway at Gunnersbury, whence, no doubt, 
trains will run to Richmond. The London Electric Rail- 
ways Company—a subsidiary concern of the Underground 
Company—also asks for power to extend its Piccadilly 
and Brompton Railway at Hammersmith so as to be linked 
up with the lines over which the District trains run to 
Ealing, Hounslow, and Richmond. The District Com- 
pany wishes to take over the Wimbledon and Sutton 
undertaking, which line it enjoyed powers to work when 
constructed, and the Metropolitan is again seeking sanction 
for a connection between the Hammersmith and City 
Railway (Great Western and Metropolitan Joint) and the 
Ealing and Shepherd’s Bush line above mentioned. 

There is much in these proposals which is revolutionary 
and which suggests that the fear of a traffic trust may be 
well-founded. Great benefits to the public have, in the 
past, come from competition, and one is naturally afraid 
of the results of its abolition. But it must be remembered 
that in paragraph 208 of the report of the Royal Com- 
mission on London traffic it was said, “‘ Competition is 
seldom effective, and may be wasteful, while the existence 
of a number of railways and of tramways under separate 
management both adds to the working expenses and 
reduces the facilities for through communication.”” Another 
point to be remembered is that the Underground Company 
has done so much for the travelling public and brought 
the services up to a state of perfection in speed, frequency, 
comfort and safety that is not equalled anywhere, that 
for its credit’s sake it can hardly go back. It has not 
only spent large sums on improving the appearance of the 
stations, but has added loops at the Mansion House, 
Hammersmith, and Putney Bridge Stations, made a 
flying junction at Acton Town, is making one at Earl’s 
Court, and is paying the London and South-Western 
Company for widening the lines between Hammersmith 
and Turnham Green and between East Putney and 
Wimbledon. It is due to the Underground Company to 
note also, that although the General Omnibus Company 
passed into its control some months ago, the travelling 
facilities by omnibus or train have not been lessened. 
On the other hand, new services between omnibus and 
train, e.g., at Putney Bridge to and from Roehampton, 
and at Hounslow to and from Windsor, have been esta 
blished. Al! of which prove that as the facilities for 
travel increase so does the number of passengers. 

It is, however, a serious step to divide the whole of the 
electrically-operated railways of London, except the 
Waterloo and City and the Brighton Company’s lines, 
into two camps—the Metropolitan and the Underground. 
According to Sir Herbert Jekyll’s last report of the London 
Traftic Branch of the Board of Trade, there were in London 
119 miles 45 chains of electrically-operated railway, to 
which must be added 36 chains for the Central London 

extension to Liverpool-street. Of these 120 miles, there 
were 31 miles belonging to the Metropolitan and 61 miles 
to the Underground. The Great Northern and City will 
bring the former company’s length to 34 miles 42 chains, 
exclusive of the proposed additions, and the Central 
London’s 6 miles 66 chains and the South London’s 7 miles 
25 chains will bring the length of the Underground to 
75 miles 13 chains, exclusive of the proposed additions. 
The extent of the proposed amalgamations becomes more 
obvious when the number of passengers is considered. 
According to the same return, the electrically-operated 
railways of London carried 377,664,330 passengers during 
the year 1910. Of these the Metropolitan carried 
114,304,878 and the Great Northern and City 11,822,943. 
The District and Electric Railways Company’s tubes 
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the electrification of the Melbourne Suburban Railways 
the question of the substitution of electric traction for 
steam railways was fully gone into. Since that time a 
number of additional railways have been electrified in all 
parts of the world, and the experience everywhere has gone 
to show the advantages which result from the change. 
In 1908, however, the Commissioners did not feel con- 
vineed that electrification was justifiable or that the 
estimate of traffic increase would be realised. 
as a fact, has already been far exceeded. 
were about 70,000,000 suburban passengers per annum ; 
the figure for this year will, we understand, exceed 
90,000,000, and in 1917, after electrification, it is estimated 
that there will be 150,000,000 passenger journeys per 
annum on the suburban lines. 
proposals deal with this number of passengers, but all 
parts of his electrification scheme are arranged to be 
capable of extension from time to time as the traffic 


be provided for by increasing the length of the trains 


including stops, is 21 miles per hour. 


which the electrification should be 
Merz’s present report deals primarily with two things— 
th 
Melbourne railways and the financial results of their 
conversion to electric working. With a view to enabling 
the Government to decide finally whether the direct or 
single-phase system is more suitable for the Victorian 
Railways, complete alternative schemes were prepared 


invited by the Agent-General in Europe upon them. 
Offers were received from all the leading manufacturers 
an the world, who prepared detailed proposals accompanied 


that the system selected should be suitable not only for 
suburban railways, but for the possible future extension 


earried 180,851,629, and the Central London 40,660,856, 
and the City and South London 25,105,747, which between 
them had, therefore, one-third the volume of traffic that 
came to the Underground Company’s lines. The latter 
company now proposes to control the railways that, in 1911, 
carried 65.4 per cent. of the whole of the passengers. The 
proposals have, of course, to be sanctioned by the share- 
holders of the companies on both sides—-the absorbing 
and the absorbed—and by Parliament. This latter course 
may, at last, lead to the appointment of the London 
Traffic Board. Such a body might, in the present instance, 
also consider the other questions that arise. There are, 
for instance, the future relations between the Great 
Western and the Central London. When the Ealing 
and Shepherd’s Bush line was completed there was to be a 
through service between the Great Western Ealing station 
and the Central London Railway. Is this still to be 
fulfilled ? Electrification of some of the London and 
South-Western lines in the Thames Valley has been talked 
of, but no announcement has yet been made as to what 
has been decided upon. It was expected that the Central 
London would promote a railway from Shepherd’s Bush 
through Richmond and Twickenham and round to Ealing, 
and there join the line being built by the Great Western. 
This would have competed with the South-Western, but 
that is all over now. The Traffic Board might therefore 
report if the present proposals are the best in the public 
interest. Up to now the services from the north bank 
of the Thames to the South-Western, ¢.e., those of the 
North London and the District, terminate at Richmond, 
and this should be considered in connection with the 
South-Western proposed electrification. There is also 
the question as to whether the best use is being made of 
the Waterloo and City, or if it will be when the Metropolitan 
is connected thereto via the Great Northern and City. 
It has always appeared tous a pity that the Waterloo 
and City was not continued under the whole length of 
Waterloo, and, after passing under Westminster Bridge- 

, been brought to the surface and continued as an 
electrical line to Clapham Junction, as this would have 
taken a vast amount of suburban traffic out of Waterloo. 
There is also the proposal of the Metropolitan that it should 
have a connection with the new Ealing and Shepherd’s 
Bush line. This was virtually promised it by a 
Private Bill Committee last year, but, on the opposition 
of the Great Western, it was refused this session. 

There are many points in these proposals that will be 
for the public benefit. We have already noted the advan- 
tages that will come to the Great Northern and City when 
the Metropolitan takes it over, and the public will gain 
still more when there is a through service between the 
Metropolitan at Liverpool-street and Waterloo, and in 
this connection it must be remembered that passengers 
by the Great Eastern and the North London may also have 
the benefit of the new route. The City and South London 
has long suffered from an insufficiency of accommodation 
for cars, and, consequently, the trains used at the rush 
hours have to be continued all day, and cannot be shortened 
to suit the lesser traffic. Electric locomotives are still 
used, and there are no automatic signals. These are 
features in which improvements will at once be made, 
and a further benefit will be the junction with the lines 
at Euston to Highgate and Golder’s Green, and from the 
latter place to Edgware, when the Edgware and Hampstead 
line is completed. In addition to the present proposals, 
there are those sanctioned last summer, whereby the elec- 
tric trains of the London and North-Western Railway 
will pass on to the Baker-street and Waterloo, also the 
electrification of the North London and North and South- 
Western Junction Railways. Other companies are 
believed to have contemplated electrification as a means 
to improve their condition, but they have hesitated be- 
cause of a doubt as to which system—the direct-current 
or the single-phase—is the better for their purpose. 








ELECTRIFICATION OF THE MELBOURNE 
RAILWAYS. 
In the report prepared by Mr. Charles Merz in 1908 upon 


The latter, 
In 1908 there 


Hence Mr. Merz’s present 


ubsequently increases. 

In order to handle this traffic it is intended that all 
rains wherever possible shall follow a regular schedule 
hroughout the day, and that rush traffic—that is to say, 
he traffic in the mornings and in the evenings—should 


hough it is not proposed to have any longer trains than 
ix coaches to commence with. The scheduled speed, 


The next question which arose was the system upon 
carried out. Mr. 


e system of electric traction most suitable for the 


y Messrs. Merz and McLellan, and public tenders were 


y stringent guarantees. It was of the greatest importance 


— 


of electric traction to country lines. One _particulay 
object kept in view in preparing the specifications and jy 
the scrutiny to which they were subjected by Mr. Stone 
the Government electrician, who has been collaborating 
with Mr. Merz in London, was, we are informed, that the 
resulting comparison should be perfectly fair to the rival 
systems and the different makers. The fact that no 
criticisms were put forward by the exponents of cithep 
system would indicate that the conclusions arrived at 
were fair to all parties. 

Mr. Merz’s present report is divided into three parts, 
The first deals with the choice of system for the suburban 
lines; the second with this choice as affected hy the 
country lines ; and the third part with the cost of convert, 
ing suburban lines on the system recommended ani the 
financial results to be expected from electric working, 
The suburban lines comprise some 150 route miles, inc}iding 
the lines to Sandringham, Frankston, Dandenong, Ring- 
wood, Eltham Reservoir, Fawkner, Broadmeadows 
St. Albans, and Williamstown. The cost of conv rting 
these lines on the direct-current and single-phase schemes 
amount to £2,349,437 for direct current and £3,057,024 
respectively, on the basis of the best tenders for cach 
scheme, These figures exclude only those items of capital 
expenditure which would be unaffected by the choice 
of systems; as, for instance, the steam-raising plant, 
the building of the power-house, and the repair slips, 
Hence it will be seen that the single-phase system is };,o0re 
costly than the direct-current system by £707,587. In 
the same way a comparison between the working costs 
of the two systems shows, according to Mr. Merz’s calcula- 
tions, that the single-phase system is more costly by 
£70,567 per annum, while the direct-current system will 
show increasing advantage over the single-phase as teh 
traffic increases year by year. The calculation regarling 
the working cost embodied the guarantees in the tenders 
for current consumption, efficiencies, &c. 

Although, however, the direct-current system is shown 
by Mr. Merz to be the more suitable for suburban fines 
some doubt existed as to which system would prove the 
better when electric traction came to be extended to 
country lines, such as those to Seymour, Bendigo, Ballarat, 
Wonthaggi, and Traralgon, since the single-phase system 
is admittedly more suitable for longer and sparse lines 
than it is for short and dense ones. Comparisons for 
typical country lines were therefore made, and the case 
of the Melbourne Woodend and Bendigo line is analysed 
by Mr. Merz in his report. According to this, the initial 
cost of converting this line on the single-phase system is 
more by nearly £13,000 than the cost on the direct-current 
system, and the annual working cost is also more by some 
£1600. It is pointed out that these differences are small, 
but that they will tend to increase as traffic grows, and it is 
therefore urged that the direct-current scheme prepared 
by Mr. Merz, which shows such large advantages over 
single phase for the Melbourne suburban system, proves 
quite as suitable for country lines such as the Bendiyo 
line—100 miles in length. The extension of electric 
traction to those lines will probably not take place for a 
long time, and the extension to longer lines still, if it ever 
take place, will only be in the remote future. 

The system to be adopted having been definitely settled 
by the results of the tenders, the report deals with the 
actual cost of converting the suburban lines and the 
financial results of so doing. The average speed of the 
trains is to be increased by nearly a third, and the fre- 
quency of the trains by a very large amount. It is esti- 
mated by the Commissioners that in 1915 the cost of 
operating the suburban system by steam will be £360,431 
per annum, while, according to Mr. Merz, electrie working 
will cost £235,416. These figures show a saving of some 
£125,000 a year in working expenses alone, apart altogether 
from any increase of revenue. It is anticipated, of course, 
that there will be a very large increase in traffic as the 
result of electrification. Mr. Merz estimates that tlic 
increase will not be Jess than 25 r cent., and thinks 
that it may very possibly be more. With 25 per cent. 
increase Mr. Merz calculates that the suburban railways 
will show an immediate profit, after paying interest an« 
sinking fund on all outlays, of £287,674 per annum. 

It may be added that the Commissioners estimate 
the suburban traffic with steam working at 4,230,000 
train-miles in 1915 the schedule speed being 16 miles per 
hour, and they propose for electrification an increase 
of 29 per cent. in the train mileage and of 31 per cent. 
in the speed. Assuming no increased revenue from the 
improvement the electrification would be accompanied 
by the estimated reduction of £125,000 per annum in 
working expenses as stated above, which Mr. Merz shows 
is more than sufficient to pay interest on the capital 
expenditure and provide a sinking fund. If all Mr. Merz’s 
anticipations prove correct, however, the net profit after 
allowing for interest and sinking fund should exceed 
£350,000 per annum by the year 1917. The capital 
expenditure is estimated as follows :—By 1913, £500,000 ; 
by 1914, £1,200,000; by 1915, £1,700,000; by 1916, 
£2,200,000 ; by 1917, £2,450,000; by 1918, £2,600,000 - 
and by 1919, £2,676,360. 

It is proposed that. the necessary power shall be supplied 
from Yarraville in the form of three-phase alternating 
current at 25 cycles per second, the pressure being 20,000 
volts, and shall be transmitted partly by underground 
cables and partly by overhead wires to twelve sub-stations 
at various points on the system where it will be transformed 
down and converted to direct current at 1500 volts. 
Overhead wires are to be used throughout the system for 
the supply of current to the trains. The latter will consist 
of units, each consisting of one motor coach and one 
trailer coach, the length of train varying from two to six 
coa¢hes. The complete scheme includes the provision 
of 500 motor coaches, each carrying a four-motor equip 

ment, and 450 trailer coaches. 

The single-phase scheme which was compared with the 
direct-current scheme just described, and proved more 
costly, included the generation of three-phase current at 

25 cycles and 20,000 volts and its distribution to various 
points on the system at which the current would be sup- 
plied to the trolley wires as three separate single-phase 
currents, the pressure between the trolley wires and the 
running rails forming the return circuit being 11,000 volts. 

The make-up of the trains and their schedule speed and 

carrying capacity would be the same as in the other scheme. 
The report has been considered in detail by the Victorian 














Commissioners and presented to the Government, 
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PROGRESS OF THE GLADSTONE DOCK, LIVERPOOL 








GLADSTONE:DOCK, LIVERPOOL’ 

THE accompanying illustration is reproduced from a 
photograph recently taken of the Gladstone dock, and 
shows the progress which has been made with this great 
work. The view is taken from the temporary embank- 
ment thrown across the river front. As our readers are 
already aware, the dock is intended to be used when neces- 
sary as a graving dock, and will be 1020ft. long—or 
137ft. 6in. longer than the Olympic—and the entrance will 
be 120ft. wide. The sill is laid at a level of 25ft. below 
the old dock sill. The engraving shows that the walls are 
complete. The work is being carried out with all possible 
despatch by the Mersey Docks and Harbour Board, and 
it is hoped to have the dock ready for service next year. 





VAPOUR-COMPRESSION REFRIGERATING 
MACHINES.* 


By J. WEMYSS ANDERSON, M. Eng., Member, Dean of the 
Faculty of Engineering, the University of Liverpool. 


Introduction.—The progress of refrigeration since the last 
paper} on the subject was read before this Institution has been 
enormous. The value of foodstuffs imported into this country, 
subjected more or less to refrigeration, is now about £130,000,000 
per annum, while the application of refrigeration to home pro- 
duce, to home manufaetures, to industries, and to many 
miscellaneous purposes, makes the subject one of great import- 
ance to scientists and engineers. The ‘‘ enormous progress ” 
has, however, been more of a commercial nature thana scientific 
one ; indeed, no branch of mechanical science has received less 
aid in this country from research or from published accounts of 
practical progress than that of mechanical refrigeration. The 
field for research is very great, and includes the machinery 
proper; the construction, equipment, and insulation of land 
cold storages ; design of ships for carrying refrigerated cargoes ; 
the construction of ammunition magazines (chiefly naval) ; 
transportation and storage of perishable produce ;_ the right 
temperatures for storing various goods; the importance of 
steady temperatures in fruit carrying and similar cases; the 
methods of registering temperatures ; the condition of the air 
in cold storages with regard to its temperature, purity (ventila- 
tion), humidity and effect on the goods stored. This list might 
be extended ad. lib. if references were made to industries, such 
as the drying of air for blast furnaces, chemical works, soap 
works, &e. 

It is obvious that the actual refrigerating machine demands 
the first consideration, and of these the principal types in general 
use are :—(1) Vapour-compression machines ; (2) ammonia 
absorption machines ; (3) cold-air machines. The last-named 
are not now relatively so important as when dealt with by Mr. 
Lightfoot in 1886. The ammonia absorption machine—an 
important section—can only hope to hold its own against com- 
pression machines where waste steam or waste heat in some 
other form is available. The first-named is, commercially, by 
far the most important, and on this ground it is proposed to 
confine this paper entirely to vapour-compression machines. 

Cycle Of operations in vapour-compression machines.—The 
— engine, which in its reversed action most closely resembles 
the vapour-compression machine, is the reciprocating condens- 





ing steam engine, and it will be an advantage to consider this | 


* Institution of Mechanical Engi ’ 
8 i { ‘al Engineers—Abstract. 
t+ By Mr. T. B. Lightfoot, May, 1886. 


well-known cycle first. The boiler A, Fig. 1, is supplied with 
heat and.steam generated at 7; and p;. This steam does work 
in the cylinder B, part of its heat being converted into work, 
the steam afterwards being condensed (i.e., a certain amount 
of heat is lost. or dissipated) in the condenser C at T2 and po. 
The condensed water is forced back into the boiler by the feed 
pump D, this feed pump calling for an expenditure of work. It 
is an advantage to keep this feed-water as high in temperature 
as possible. 

In the vapour-compression machine a liquid (refrigerant) is 
vaporised in the evaporator C, at a pressure p), by the supply of 
a quantity of heat from the body (or fluid) to be cooled at tem- 
perature 72. The vapour so formed is drawn into the compressor 
B, at a pressure po, and then, by virtue of work expended, forced 
into the condenser A, where it is liquefied (generally by the 
agency of water) at 7; and p;. By means of a regulating valve 
D the liquid at p, is allowed to pass in regulated quantitites 
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Fig. 1 


into the evaporator C at po, for re-evaporation—Fig. 1 or Fig. 2. 
This liquid should be kept as low in temperature as possible. 

In an ideal vapour machine the regulating valve D would be 
replaced by an expansion cylinder, in which the liquid on 
passing from the higher to the lower pressure would do work. 
This, it will be seen, would give a closer analogy to a reversed 
steam engine, as it would as nearly as possible reverse the action 
of the feed pump. In this cycle of operations there are four 
thermodynamic losses, namely :—(a) A loss due to the free 
expansion at the regulating valve. This operation being non- 
reversible, renders the entire cycle non-reversible, with a corre- 
sponding thermodynamic loss. (b) The refrigerant in the com- 
pressor becomes superheated, and this superheat has to be given 
to the condensing water by a non-reversible operation, the tem- 
peratures of the refrigerant and the water being different, 
resulting in a further thermodynamic loss. (c) To facilitate 
the transfer of heat between the refrigerant and the condensing 
water, an appreciable difference of temperature is allowed 
between them, rendering the cycle further non-reversible. (d) 
The same applies to the heat transfer between the refrigerant 
and the brine (or other body to be cooled), supplying the neces- 
sary heat for vaporising the refrigerant in the evaporator. With 
regard to the two latter (c) and (d), it would be fruitless to 











discuss the losses further, as the differences of temperature are 
only of a very moderate nature in practice (10 deg. to 20 deg.), 
and no greater than actually required for practical purposes. 
The loss (a) varies with the refrigerant used. Loss (b) is the 
subject of much controversy, and the author has not been able 
to find conclusive tests on the relative values of “‘ wet” and 
“dry” compression. In this country, where so many ammonia 
and carbonic anhydride machines are used, a compromise,may 
be said to be the general practice. The vapour is brought back 
to the compressor in a somewhat wet state (i.e., particles of 
liquid suspended in the vapour), and the amount of superheat 
is relatively small, making the use of a water jacket unnecessary. 
In the United States as much “‘ cooling effect ” is taken out of 
the vapour as possible, and it goes to the compressor in a dry 
or super-dry state, and generally becomes, highly superheated 
on compression, the compressors being water-jacketed, although 
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recent practice points to the adoption of the British method of 
working, which is known in the United States as the “‘ flooded ”’ 
system. 

The rating of refrigerating machines.—The generally accepted 
units for the commercial rating of refrigerating machines are :— 
(1) The ice-melting capacity; (2) the ice-making capacity ; 
both expressed in tons of 2240 Ib. per day of twenty-four hours. 

ce-melting capacity.—A machine rated as “‘ 1 ton ice-melting 
capacity ” would mean that under assumed or named conditions 
as to range of temperature the machine would remove the 
number of thermal heat units equivalent to that required to 
melt one ton of ice at 32 deg. Fah. into water at 32 deg. Fah. 
The exact value of this unit has not been agreed upon by re- 
frigerating engineers, the latent heat of water (fusion of ice) 
being variously taken as 142, 143, 143.7, and 144 B.Th.U. per 
pound, the possible values for the unit varying between 318,080 
and 322,260 B.Th.U., according to the value selected for the 
latent heat of water. It is obvious, however, that in selecting 
any figure within the range given no actual unit for the one ton 
ice-melting capacity, or ton of refrigeration, as it is more usually 
called, can be accepted which does not fix the temperatures 
between which the machine is supposed to work. Thus, @ 
machine may be rated as x tons of refrigeration when cooling 
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water or milk, and of y tons when making ice, x being greater 
than y, because the range of temperature in the machine will 
be less in the former ease, and, consequently, the coefficient 

T? . 
——e~ will be greater. 

: = 

In the United States, 288,000 B.Th.U. per day per ton of 
refrigeration is the recognised figure, being made up of 
144 B.Th.U. per pound of ice melted and a ton of 2000 lb. This 
gives 12,000 B.Th.U. per ton per hour and 200 B.Th.U. per ton 
per minute, the temperatures seletted through which the 
machine is supposed to work being 90 deg. Fah. in the condenser 
and 0 deg. Fah. in the evaporator, and these would seem suitable 
temperatures for the States. No definite value has yet been 
accepted as a British standard, and it is suggested that 322,000 
B.Th.U. per ton might be accepted, being the nearest round 
figure obtained by the product of 143.7 and 2240, while a reason- 
able range of temperature for this country would be from 70 deg. 
Fah. in the condenser to 0 deg. Fah. in the evaporator. 

Ice-making capacity.—The ice-making capacity is a measure 
of the actual weight of ice made by a machine (designed for 
ice-making) in tons per twenty-four hours. It generally assumes 
the normal conditions of a British summer, the assumed ranges 
of temperature, as may be reasonably expected, varying with 

ifferent makers. 

Manufactured ice may be broadly divided into two kinds, 
clear and opaque, and these require varying refrigerating effects, 
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of the actual milk-cooler water is circulated, and through the 
lower portion the cold brine from the evaporator is passed, the 
water doing the preliminary cooling and the brine the final 
cooling of the milk. The milk is thus the heat inlet to the 
machine, the complete heat circuit being :—Milk to brine in 
the cooler, brine to SOg in the evaporator, SO, to the condensing 
water. The condensing water is, therefore, the heat outlet, 
and the total heat carried away would be that taken from the 
milk plus the heat equivalent of work expended in the com- 
pressor plus the heat leakage into the machine and its connections. 
The chief mechanical details can be easily followed from the 
figure, but it should be noted that by an arrangement of two 
valves and a by-pass overflow pipe the amount of cold brine 
flowing through the cooler can be so regulated that the milk 
runs off the cooler at the desired temperature. The insulation 
around the evaporator is to prevent an undue influx of external 
heat to the brine. 


The author concluded with a very brief reference 
to the general arrangement of condensers. He 
divided them into two classes, namely, those in which 
the vapour flowed in the same direction as the con- 
densing water, and those in which a contra-flow was 
established. He added that while the latter might 
be the more scientifically sound arrangement, the 
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Fig. 3—THE DOUGLAS-CONROY MILK-COOLING APPARATUS 


but the difference is small compared with the large allowances 
necessary for the influx of external heat at the ice tanks, evapo- 
rator, and through the pipe connections, and the losses due to 
‘* thawing off,” being as much as 70 per cent. for small machines 


(say up to 5 tons ice-making per day), and 25 per cent. for | 


machines making 100 tons per day. Taking a typical example : 
—Supposing one ton of water at 63 deg. Fah. is to be made into 
ice at 22 deg. Fah., then approximately :— 
2240 lb. water at 63 deg. Fah. to water 
at 32deg. Fah... mee 


gees aa 69,440 B.Th.U. 
2240 Ib. water at 32 deg. Fah. to ice at 





nr s, 
2240 Ib. ice at 32 deg. Fah. to ice at 
TT | ee Me) 
Total 402,528 o» 


This figure, together with the allowances mentioned, would 
become 700,000 B.Th.U. per ton of ice made for a machine of 
five tons ice-making capacity per day to 510,000 B.Th.U. per 
ton for a machine making 100 tons per day. 5 

For a machine not designed for ice-making the unit of ice- 
making capacity would appear of little value, and the ice-melting 
unit should be used. Approximately the ice-making capacity 
is half the ice-melting capacity. As a fair practical rule, the 


author has found that Tue INstITUTION oF MunicipaAL ENGINEERS.—A _ joint 
= 0.627-2, Western and South-Western District meeting at Exeter. Dis- 
where x = ice-melting capacity in tons per day ; cussion of Mr. A. Winter Gray’s paper, ‘“‘ Superannuation and 


y = ice-making capacity in tons per day. 
Conclusions.—British refrigerating machinery by the leading 
makers is quite in keeping with the best traditions of the British 
engineer, but it would be idle to contend that the machines and 


| tion,” by Mr. G. Canning. 
NortuH-East Coast INSTITUTION OF ENGINEERS AND SHIP- | 





their method of working are not capable of improvement. | 


Vapour-compression machines have the merit of a wonderful 
simplicity and practically a standardisation of design. The 
two outstanding wants in refrigeration are :—(1) A standard 
unit of refrigeration, say, a “ton of refrigeration” of fixed 
value in B.Th.U.’s, and taken between standard limits of tem- 

rature. 


MONDAY, DECEMBER 2np. 
| Royat Socrety or Arts.—John-street, Adelphi. W.C. 
Cantor Lecture: ‘‘ Methods of Economising Heat,” by Mr. 


(2) A standard refrigerating machine of comparison. | 


oth these wants could be satisfied by a committee of this | 


Institution in conference with the leading makers. 
research is also required to determine :—(a) The relative 
efficiencies of the principal refrigerants at varying temperatures. 
(b) The advantages and disadvantages of both wet and dry 
eompression. (c) The value of compound compression. (d) | 
The effect of varying the amount of refrigerant used in a given | 
machine (undercharged and overcharged machines). (e) The | 
value of cooling the liquid refrigerant in (or by) the evaporator | 
before expansion. (f) Deterioration and fatigue of the re- | 
frigerant due to constant re-use. The presence of foreign | 
vapours (such as water or oil) in the closed circuit. Value of 
by-pass driers or scrubbers. | 

Mr. Anderson added that in his original manu- | 
seript he had further inserted :—(g) The value of | 
the physical constants for the chief refrigerants. | 
He had, however, removed this item because he | 
did not feel sufficiently certain that they were not | 
already well known. He thought, however, that if 
they were, their tabulation and publication would 
serve a most useful purpose. 

He then went on to describe a typical refrigerating 
machine, namely, the Douglas-Conroy milk-cooling 
arrangement, shown in Fig. 3. His description is 
as follows :— 





A single-acting, water-jacketed, vertical SO, compressor is 
mounted on the condenser, which encloses a single coil of pipe. 
The vapour from the compressor enters the top of this coil, the 
resulting liquid passing away from the bottom by an internal 
vertical pipe to the regulating valve. The condensing water 
enters-at the bottom and leaves at the top. After passing the | 
regulating valve the SO, is taken direct to the bottom of an 
internal coil in the evaporator. The top of this coil is connected 
with the bottom of a larger coil, and after passing through this 
to the top the expanded vapour is led by a suction pipe back 
to the compressor. Brine is circulated round the coils, and 
supplies the heat necessary for the complete evaporation of the 
SOx, the brine being thereby cooled. Through the_top portion 


Careful | 


| Developments in High-frequency Electricity.” 


| on June 22nd. 


| former might be preferred in many situations by 
| reason of its greater simplicity of construction. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
THE Junior INsTITUTION OF ENGINEERS.—39, 
street, S.W. ‘Ships’ Cargoes : 
8 p.m. 





Victoria- 


BUILDERS.—The Lecture Theatre of the Literary and Philo- 
sophical Society, Westgate-road, Newcastle-on-Tyne. Second 
general meeting. 7.30 p.m. 

THe INsTITUTION OF MuNiciPpAL ENGINEERS.—A joint 
Western and South-Western District meeting at Gloucester. 
Discussion of Mr. A. Winter Gray’s paper “ Superannuation and 
Security of Tenure,” which will be taken as read. 4 p.m. 


SATURDAY, NOVEMBER 30rx. 


Security of Tenure,”’ which will be taken as read. Discussion 
on the question of ‘‘ Working-class Housing,” when two or 
three short papers will be presented. 4 p.m. 


Charles R. Darling. 8 p.m. 

THE Socrety oF ENGINEERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘‘ The Deflection of 
Re-inforced Concrete Beams,’ by Mr. Perey J. Waldram. 
7.30 p.m. 

INSTITUTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, London, E. Discussion, ‘* Wave Motion and Modern 
Paper read by 
Mr. A. E. Battle (member) at the Non-Ferrous Metals Exhibition 
8 p.m. 


TUESDAY, DECEMBER 

THE British ENGINEERS’ AssociaATION.—Whitehall Rooms 
of the Hotel Metropole, S.W. Inaugural Dinner. 7 for 7.15 
p-m. 

THE ILLUMINATING ENGINEERING Socitety.—At the House of 
the Royal Society of Arts, John-street, Adelphi, London. 
Paper: ‘‘ Modern Methods of Indirect Lighting: Their Advan- 
tages and Merits,’ by Mr. F. W. Willcox and Mr. H. C. Wheat. 
8 p.m. 

THE InstiTuTION or Civit ENGINEERS.—At the Institution 
of Mechanical Engineers, Storey’s Gate, S.W. Discussion on 
‘“‘ Mechanical Handling of Coal for British Locomotives,” by 
Mr. Charles John Bowen Cooke. Paper: ‘‘ The Vibration of 
Rifle Barrels,’ by Mr. Francis Carnegie. 8 p.m. 

R6NTGEN Soctety.—At the Cancer Hospital (Free), Fulham- 
road, S.W. General Meeting, and Visit to the new Electrical 
and Radio-Therapeutic Department, the Physical Laboratories, 
and the Laboratories of the Research Institute at the Cancer 
Hospital, Brompton. The apparatus will be shown and demon- 
strations given of single-impulse exposures, diathermy, electro- 
coagulation, radium technique, &c. 8.15 p.m. 


3RD. 


WEDNESDAY, DECEMBER 4ra. 

Royat Socrety or Arts.—John-street, Adelphi, W.C. 
Paper: ‘‘ The Manufacture of Sugar from Wood and its Eco- 
nomic Importance,” by Mr. A. Zimmermann. 8 p.m. 

YorxksHIRE Loca SECTION OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS.—At the Leeds University. ‘‘ Roller and 
Ball Bearings,” by Professor J. Goodman. 7.15 p.m. 


FRIDAY, DECEMBER 6ra. 


Disinfection and Fire Extine- | 





‘* Oilfield Experiences in the States,” by Mr. W. C. McMullen 
8 p.m. : 

NortTHAMPTON PotyTEcHNIc InstTITUTE.—The annual prize 
distribution to the successful students of the Polytechnic during 
the session 1911-1912 will be held at the Institute, St. John. 
street, Clerkenwell, E.C. The Marquess of Northampton 
will distribute the prizes and certificates at 7.30 p.m, ; 


SATURDAY, DECEMBER 7rx. 


Tue INstTITUTION OF MUNICIPAL ENGINEERS.—North-Western 
District Meeting at Manchester. Particulars later. 

Tue Junior INsTITUTION OF ENGINEERS.—Visit to works of 
Thomas Glover and Co., Limited, gas meter manufacturers 
and engineers, at Edmonton. 3 p.m. 


TUESDAY, DECEMBER 10ru. 


VEREIN DEUTSCHER INGENIEURE.—At Frascati’s Restaurant, 
Oxford-street, London, W. Discussion on ‘‘ Combined Hot. 
water and Electricity Supply for Private Houses,” recently 
read before the Royal Sanitary Institute. Opened by_ Mr, 
Rudolf Herzfeld. 8 p.m. 


WEDNESDAY, DECEMBER l1Itx. 


DyNamIcAaBLEs CiuB.—Dinner at the Hotel Cecil. Mr. J. §, 


Highfield in the chair. 


SATURDAY, DECEMBER l4rx. 


Tue INsTITUTION OF WATER ENGINEERS.—At the Apartments 
of the Geological Society, Burlington House, W. Seventoenth 
Winter General Meeting. ‘‘ Some Recent Examples of Pollution 
of Public Water Supplies,” by Dr. J. C. Thresh ; ‘‘ The Valua- 
tion of Water Undertakings on Transfer to Local Authorities,” 
by Mr. E. J. Sileock ; ‘‘ Recent Advances in the Science of Water 
Purification,” by Mr. Adolph Kemna. 10.30 a.m. Special 
General Meeting at 10 a.m. 











ROYAL METEOROLOGICAL SOCIETY. 


THE opening meeting of this Society for the session was held 
on Wednesday evening, the 20th instant, at the Surveyors’ 
Institution, Great George-street, Westminster, Dr. H. N, 
| Diekson, president, in the chair. 

Dr. H. R. Mill, Director of the British Rainfall Organisation, 
read a paper on “ The Unprecedented Rainfall in East Anglia 
| on August 26th last.’”” He based his discussion on the records 
| of 265 rainfall observers in the eastern counties, from which he 
| constructed a series of maps showing the hour of commencement 
and of cessation of rain and the total rainfall of the twenty-four 
hours in question. The rain commenced in London between 
l a.m. and 2 a.m. on August 26th, but the hour of commencement 
grew later towards the northward, rain not beginning to fall in 
Lincolnshire until after 7a.m. The intensity of the fall increased 
rapidly over the whole area, the maximum being reached in a 
fall of 4in. in four hours from 11 a.m. in the neighbourhood of 
Norwich. The rain afterwards diminished in intensity and 
gradually ceased, the hour of cessation being 6 p.m. round the 
outside of the area affected from Orford Nees to Grantham, but 
| later towards the centre, where over nearly the whole of Norfolk 
and a large wedge of Suffolk it did not cease until after midnight 
| on the 26th, and at some places not until 4 a.m. or 5 a.m. on the 
27th. In this central area the rain fell without intermission for 
more than twenty hours and at some points probably for 
twenty-four. 

The distribution of the rain was somewhat remarkable. 
| There were two foci of maximum fall, both in Norfolk, the 
northern central south of Cromer with more than 7.50in., the 
| larger central east of Norfolk, culminating in about 20 square 
miles, with more than 8in. of rain in the twenty-four hours. 
| About 1940 square miles in Norfolk and Suffolk had more than 
4in. of rain, the most curious feature being a triangle of much: 
lower rainfall running through the west of Norfolk south-east - 
| ward from the Wash. The area with more than 2in. of rain 
| was at least 5800 square miles. 
| The general rainfall of each of the counties was calculated 
| for this day and also for the various river basins, and, speaking 
| generally, it was said that during the twenty-four hours as much 
| water was deposited on the land as would fall in normal circum- 
| stances in two or three months. Several very heavy falls of 
| rain in one or two days which had been recorded in different 
parts of the country were considered, and it was shown that 
although more than 8in. had fallen at Seathwaite in the Lake 
District on more than one occasion as the result of one or two 
days rain, there was no instance of so large an area having more 
than 6in. of rain in two days as occurred in East Anglia on 
August 26th. 

Former flood rains in the same area were considered and shown 
to have been quite insignificant in comparison, and only two 
instances could be found—July, 1875, and November, 1878 
when the rainfall of a whole month surpassed that of these 
twenty-four hours. The cause of the prolonged torrential 
downpour was not to be found in the physical geography of the 
district affected, but in the meteorological conditions for the 
full elucidation of which the data were insufficient. The fact 
that a small secondary depression had passed northward from 
the English Channel to the coast of Norfolk and then turned 
eastward across the North Sea suggested relationship with a 
similar though less intense rainstorm which affected the east of 
Ireland on August 25th, 1905, when a similar depression passed 
northward from St. George’s Channel to the coast of Wicklow and 
turned off abruptly across the Irish Sea. Considering the unpre- 
cedented magnitude of the volume of rain precipitated the floods 
were, it was explained, remarkable rather for their moderation 
than for the destruction wrought. 


| 
| 
| 











STEEL WORKS AND THE SHIPBUILDING Boom.—Preparations 
are at the moment being made to reopen the Clydebridge Stee! 
Works, Glasgow, which were closed five years ago, as a result 
of the depressing conditions which then prevailed in the iron 
and steel trade. The furnaces were lit on Saturday, November 
23rd, and arrangements are completed for the reception of raw 
material which will permit manufacturing to be started at once, 
a staff of workers having been engaged. What has induced 
the proprietors to reopen the works is the activity in the ship- 
building yards and other consuming centres, which in turn has 
raised the price of material to a much higher level than has 
ruled for a considerable time. Speaking on trade affairs at 
Dumbarton on November 22nd, Mr. John M. Denny, of Wm. 
Denny and Bros., shipbuilders, said that in shipbuilding yards 
at the present time the difficulty was to get through the work, 
because material was almost impossible to secure. The coal 
strike early this year was one of the greatest boons to coal- 
masters, though disastrous to the miners and great consumers 
like the shipbuilders. A hundred and twenty thousand tons 
of steel ought to have been made during that time, and the steel! 
trade had never recovered that loss of output, though gradually 
matters were rectifying themselves. One result would be to 
prolong the shipbuilding boom, which, were it continued, would 
be unprecedented. Even while Mr. Denny was speaking. 
however, an advance in the price of steel was being arranged b) 
the Scottish and English steel makers. This consists of an 
advance of 5s. per ton, the result of which is that ship plates are 
now £8 7s. 6d. and boiler plates £9 2s. 6d., both less 5 per cent. 
local delivery. These quotations show an advance of from 





JuNIon INSTITUTION OF ENGINEERS.—39, Victoria-street. 


25s, to 30s, since the year began. 
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IRON, COAL, AND GENERAL TRADES 
VF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) 


Raw Iron Market. : . 
Wirn a steadier balance being established between 

ly and demand, there is not much scope for the speculative 

_ ol in the raw iron market. Contracts are being renewed 
e aoe run out, but buyers are keeping pretty close to estimated 
88 ey ments, and sales for the New Year have not been greatly 
pi he efforts of the consumers to outstay the pig 


ented. . 
eugmemelters have not met with any success. To-day— 


iron ‘§ : tee k f good class foundr 
-—in Birmingham, some makers Of gooc 'v 
Tharedey able to command advances, and this is likely to become 
jron “i. It is believed that large contracts will be arranged at 
genera’. tween now and the January quarterly meeting. 


good prices be 


Pig Iron Prices. 

How vain were the expectations that pig iron would 

become cheaper is shown by @ comparison of — prices 

ith those which prevailed five or six weeks ago. In no direction 
ws there been any concession to buyers, and the brands which 
has mostly used in Midland manufactures have hardened till 
a om 9s, to 2s. 6d. dearer than they were. The minimum of 
: ~. Staffordshire common forge is 58s., while better qualities 
peo cht 61s. 6d. to 62s. 6d. Best Staffordshire all-mine makes 
ons to 95s., and cold blast 125s. Northamptonshire makers 
nate 63s. to 65s. The market is now beginning to feel the 
effect of the new buying lately postponed in the hope of a break 
in prices. 

New Competition in Galvanised Iron. 

To-day there is a fresh competition in the galvanised 
iron trade. It was stated on ’Change in Birmingham to-day 
that one of the largest firms in South Wales is entering into the 
business, and opened the business on the market for deliveries 
in the first quarter of next year. The sheets will be rolled from 
<oft steel, and the orders are sought from export merchants. 
The result is being watched keenly, though those who use iron 
sheets do not seem to be disturbed. Birmingham district 
galvanisers keep their standard at £13 for 24 gauge corrugated 
sheets, f.0.b. Liverpool, but stocks in second-hands can be bought 
at 5s. below that figure, and even £12 12s. 6d. is spoken of as 
a practicable figure. 


Manufactured Iron Prices. 

There is an active demand for marked bars at the 
£9 10s. standard. The pressure for merchant bars is not so 
urgent, and values have settled at £8 5s. to £8 73.6d. In common 
nut and bolt iron new business is not coming forward so quickly 
ac old orders are being worked off. There is enough in hand, 
however, to ensure work over the Christmas season. Quotations 
range from £7 17s. 6d. to £8. The _— flow of incoming 
orders is indicated by the readiness of producers to consider 
offers of £7 15s. The sheet iron trade is not so strong, though 
manufacturers are in receipt of a fair amount of business. 
Black sheets are quoted at £8 7s. $d. to £8 10s. for doubles. 
Gas strip is in good request at £8 5s. for lots of 25 tons and up- 
wards delivered. Hoop makers have as much work on hand as 
they are able to cope with. The general quotation is £8 5s. for 
strong gauges, and up to £8 10s. for special qualities at works. 


New Steel Prices. 

New prices are now available from the Staffordshire 
steel makers, showing the effect of the recent advance of 5s. 
r ton in plates and sectional material, &c. The revised list of 
the Round Oak Iron and Steel Works of the Earl of Dudley 
quotes angles of 6in. to 12in. (united), £8 5s.; channels, also of 
bin. to 12in., £8 10s.; tees, of 6in. to 10in., £8 12s. 6d.; bars 
(rounds and squares), varying respectively from 2in. to Tin. 
diameter, and 2in. to 5in., £8 10s.; joists, £7 15s.; and flats, 
£8 10s. The Patent Shaft and Axletree Company now quotes 
plates, } thick and up, £8 7s. 6d. to £8 10s. per ton; sheets, 
£9 15s. to £10; bars, up to 2in. diameter, £8 10s.; and from 
2in. to Tin. diameter, £8 5s. per ton. Alfred Hickman, Limited, 
of the Staffordshire Steel and Ingot Ironworks, give their new 
list at works as :—Bars, rounds and squares, of Bessemer basic 
quality, £8 5s. per ton; flats, £8 2s. 6d. to £8 5s.; angles, 
£7 17s. 6d.; channels, £8 2s. 6d.; and tees, £8 5s. Plates of 
railway wagon, bridge, and best tank descriptions are named at 
£9 10s, to £10 10s. per ton, according to description and thick- 
ness, for urgent delivery. The Lilleshall Company, of Prior’s 
Lee Hall, intimates its new quotations as :—Angles, of Bessemer 
basic quality, £7 15s. per ton; flats, over 5in., also of Bessemer 
basic make, £8 ; and tees, £8 2s. 6d., all for lots of 100 tons and 

upwards, delivered in the Midland district. 


Price Influence of Steel Association. 


Current selling prices in the Midlands have not been 
equalled since 1901, yet many makers urge that the Steel Asso- 
ciation has been employed to restrain prices rather than to 
advance them. They state that without an Association prices 
would have been much higher, since large individual firms, 
full of orders, would have moved up most probably much more 
rapidly than the general body. Trade has been stimulated 
lately by large orders placed for railway wagons coming at a time 
when the steel works both in the Midlands and Staffordshire were 
already congested with orders to an unprecedented extent. 
The rolling mills in all departments at the present time are work- 
ing at high pressure day and night. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Strong. 

THE attendance on the Iron Exchange was well up to 
the average, and there was a very firm feeling to note in pig iron. 
English brands ruled firm, especially Lincolnshire, and Scotch 
Was also dearer for Gartsherrie and Eglinton. There was 
little quotable change to note in h tit inished iron 
steady and steel products fully maintain late rates. The recent 
r- vance in bars and boiler plates is likewise being carried. 

Opper showed an easier tendency, although there was no 
quotable change to note in prices. Sheet lead unchanged, but 
tn ingots were rather higher. 





Quotations. 


shi Pig iron: Lincolnshire, No. 3 foundry, 74s.; Stafford- 
2 Ire, 72s. 6d. to 73s. 6d.; Derbyshire, 73s. to 73s. 6d.; North- 
Fae mnie, 72s. to 72s. 6d.; Middlesbrough, open brands, 
8. 10d. to 77s. 4d. Scotch: Gartsherrie, 82s. 6d.; Glen- 
0a 81s.; Eglinton, 80s. 6d.; Summerlee, 8ls., delivered 
4 anchester. Delivered Preston: Gartsherrie, 81s. 6d.; Glen- 
— 80s.; Eglinton, 79s. 6d.; Summerlee, 80s. Delivered 
6a 2 Gartsherrie, 80s. 6d.; Glengarnock, 79s.; Eglinton, 
Finisheg Summerlee, 79s. West Coast hematite, 84s. 6d. f.o.t. 
Steel. a iron: Bars, £8 10s.; hoops, £8 12s. 6d.; sheets, £9. 
Poe : ars, £8 10s. to £8 12s. 6d.; hoops, Lancashire, £8 12s. 6d.; 
£97, 7 iaffordshire, £8 7s. 6d. to £8 12s. 6d.; boiler plates, 
£8 = ea to £9 12s. 6d.; plates for tank, girder, and bridge work, 
feud . = to £8 12s. 6d.; English billets, £6 10s. to £6 12s. 6d.; 
§n ditto, £5 15s, to £5 17s, 6d.; sheets, £9 to £9 6s. Tin: 


English ingots, £231 per ton. Sheet lead, £22 to £22 10s. per 
ton. Copper: Tough ingot, £83 15s. to £84 5s.; best selected, 
£84 to £84 10s.; sheets, £93 per ton ; small lots, 11d. per pound ; 
copper tubes, 114d.; brass tubes, 9$d.; brazed brass tubes, 
10}d.; rolled brass, 84d.; brass wire, 8jd.; brass turning rods, 
8d. to 84d.; yellow metal, 7,;4d. to 74d. per pound. 


The Lancashire Coal Trade. 


There was only a moderate attendance on our Coal 
Exchange, and there was little or no change to note in any 
department, Domestic coal was on the dull side and favoured 
buyers, but slack and engine fuel tended upwards, especially 
for the small lots on offer. There was only a moderate demand 
on shipping account. Quotations: Best Lancashire house coal, 
16s. 10d. to 17s. 10d.; good medium, 15s. 4d. to 16s. 4d.; 
domestic fuel, 12s. 7d. to 14s. 7d.; screened steam coal, 9s. 9d. 
to 1ls.; slacks, 8s. 6d. to 10s. 6d. 


BakRow-IN-FuRNEsS, Thursday. 
Hematites. 


The past week has seen no change in the hematite 
pig iron trade. Throughout the district there is a busy state 
of affairs, and as orders are well held, there is every chance of 
this briskness continuing for some time to come. In the 
meantime there is a full demand for iron on local as well as 
general home account, and there is also a limited business 
on offer from the Continent. On local account steelmakers 
are very big users, the tonnage used weekly being a large propor- 
tion of the make. Deliveries by rail and sea are satisfactory. 
The whole of the iron is going into prompt use and more could 
be disposed of, but there is no disposition to increase the output 
further under the existing shortage in the supplies of coke. 
Makers are firm in their quotation of 86s. 6d. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer iron, and special 
sorts of iron run higher than that. In the warrant market 
little business is being done. Sellers are quoting 82s. 6d. per 
ton net cash. 


Iron Ore. 

There is a full demand for iron ore, and throughout 
the district there is marked activity at the mines and as much 
ore is being raised as possible. At the Hodbarrow mines a very 
big tonnage of the best ores is being dealt with. This class of 
ore has always commanded a big sale. It is largely shipped 
from the pier almost alongside the pit mouth. Prices are firm 
with good average sorts quoted at 18s. 6d. per ton, and the 
best ores are at 26s. 6d. per ton net at mines. Spanish ores are 
in steady request, and regular shipments are being made into 
Barrow, Workington, Maryport, and also to some extent at 
Heysham. This ore is quoted at 23s. 6d. per ton, delivered to 
West Coast furnaces. 


Steel. 

The steel trade is well placed as regards orders. For 
steel rails,ship and other sorts of plates, steel billets, hoops and 
tin-bars, good contracts are held, and the works of the Barrow 
Steel Company and also those of the Cumberland Steel Company 
at Moss Bay are busily employed. The general demand for 
steel sections and other descriptions is brisk. Steel rails of 
heavy section are at £6 12s. 6d. to £6 15s. per ton, with a tend- 
ency to increase in value. Light rails run from £7 12s. 6d. to 
£7 15s., and heavy tram sections are at £7 12s. 6d. per ton. 
The demand for steel shipbuilding material is brisk on local as 
well as general home account, builders’ requirements being 
heavy. Ship plates are at £8 10s., and boiler plates at £9 to 
£9 5s. per ton. Other steel sorts are in fairly good demand. 


Shipbuilding and Engineering. 

These trades are particularly busy. Orders for ships, 
marine engines, guns and gun mountings are largely held, and 
many more men could be employed. Great extensions are in 
progress at Barrow in connection with the construction of oil 
engines for marine purposes. 


Fuel. 

There is a brisk demand for coal, and good steam sorts 
run in price from 14s. to 18s. 6d. per ton delivered. For coke 
the demand is a very brisk one, and East Coast sorts are at 
30s. 6d. per ton, delivered to West Coast furnaces. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Features of Trade. 


Last week I had to record indications of a slight falling 
away in the volume of fresh orders in some departments of the 
iron and steel trades of this district, but at the same time I 
intimated that there were circumstances pointing to the fact that 
it might be purely temporary and that things would become 
even brisker yet before any real reaction sets in. Since then 
there has been renewed activity in most of the quarters referred 
to, and I understand that fresh business is coming forward very 
nicely and is supported by many good inquiries. In conversa- 
tion the other day with one of the leading heavy engineers I 
gathered that the lull was probably due, as much as to anything 
else, to the fact that prices went up rather too quickly, and, of 
course, the general international situation must have a distinct 
bearing upon trade. But there is such a strong undertone that 
one is quite warranted in believing that any definite break in the 
present excellent state of business is not within sight. The 
opinion here is firm that Britain means to preserve her harvest 
of good trade and will leave no stone unturned to keep herself 
from becoming involved in the troubles of South-Eastern 
Europe. The situation is greatly helped, one steel master 
declared, by the patriotic offers of gifts of battleships by the 
Malay States and Canada. This sort of thing supplies just the 
additional confidence which is invariably accompanied by 
increased trade—and Sheffield feels the difference at once. 
Where rolling mills were easing off a little last week things are 
much brisker again, while in the majority of cases rolling mills 
are very much behind with orders and are working day and 
night to overtake them. Transport arrangements are certainly 
a little better, but the railway companies have a good deal of 
leeway to make up yet before it can be said that they have the 
traffic well in hand. 


Round the Works. 


Inquiries made in one quarter and another show that 
the volume of important contracts in the heavy departments of 
the steel trade is as full as ever. The London County Council, 
I hear, have placed an order with one of the east end firms for 
about 5000 pony wheel tires for electric tramcars, the contract 
running into almost £5000, and at another of the big Sheffield 
works the same authority has given an order for about 6000 
driving wheel tires, the figure in this case probably running to 
almost £2000 more than the former. Another Sheffield customer, 
I learn, is the South Australian Government, which has distri- 
buted some good orders—dividing a contract for about 3000 
axles between three firms and ordering a big tonnage of springs 
from another. Then the Agent-General of South Africa has 
placed a considerable order for tires with two of the leading 
firms, and I understand that the New South Wales Government 
is interested in Sheffield just now through large contracts for 
steel ingots, draw springs, and steel bars, three firms_being con- 


Brown’s Battleship Order. 

There is a good deal of satisfaction felt in the district. 
A super-Dreadnought is to be built by a local firm—John Brown 
and Co. Two are, of course, to be built, the Fairfield Company 
taking the other. That the Admiralty would place the contracts 
where it has done had been anticipated, and although, con- 
sidering the pressure under which all the armament firms are 
working, the undertaking is no easy matter, it is-a fact that John 
Brown’s shipyards are so well equipped and extensive that this 
order by no means reaches the limit of the firm’s resources. The 
fact is, as a high official of one of the big armament works pointed 
out to me this week, whilst Germany may find all her work cut 
out to build two first-class battleships a year, the British yards 
could, if required, build at any time double the number they 
usually do, and so easily outstrip our naval rival’s pace. The 
armour plate and forgings for the new battleship—which is to 
be of 27,000 tons displacement, with turbine engines develop- 
ing 60,000 horse-power and a speed of 25 knots—will in due 
course come to Sheffield. It is to be the most costly warship 
ever designed and will carry eight l5in. guns. The latter, I 
believe, are to be of a new type, and this work has been given 
to the Armstrong, Whitworth firm, though it would not be the 
first time that guns of this calibre had been made in Sheffield. 
By the way, I hear that a contract for 15,000 3 lb. shells and 500 
lyddite shells has been accepted by one of the ordnance firms 
here. 


Vickers’ Crayford Works. 

In consequence of a report stating that Vickers Limited 
were about to reopen their Crayford Gun Works, Kent, special 
inquiries on the subject have been made, with the result that I 
learn from the firm direct that what it is doing is to reopen the 
tools department of the Crayford Works, which has been closed 
for some years. Only about 70 or 80 men will be employed at 
present, and no guns are to be made there. 


Foreign Trade. 

As will have been already gathered, Sheffield’s trade 
with the Colonies is exceptionally busy just now, but the same 
is true with regard to continental and other foreign countries. 
Armour-plate and ordnance contracts for foreign vernments 
still occupy an important place on the books, and although for the 
moment the Turkish battleship orders are in suspension, it is 
by no means certain yet that they may not after all be delivered 
as originally arranged. Anyhow, there will be no difficulty 
about disposing of such warships. The Park Ironworks, where 
work is very heavy this week, have on hand a considerable order 
for electrically-driven rolling mills for France. In the tool 
trade things are very busy indeed, particularly in edge tools, 
and large shipments of files are being made. In one case as 
much as 25 tons were made for one consignment. 


Big Cutlery Contracts. 

Cutlers are sharing to the full just now in the trade 
boom. One employer told me yestersay that he absolutely 
dreads to hear that new orders have come in. His works— 
and others are the same—are so “ pulled out ”’ that it is quite 
impossible to clear the books of present orders before Christmas. 
Recently the War-office called for tenders for large quantities 
of cutlery, and half of the contract has been placed in Sheffield, 
being divided, I believe, by two firms, one of which has an order 
for 100,000 knives and forks. In addition, this same firm has a 
big order for cutlery in hand for the New South Wales Govern- 
ment, and intended for use in the hospitals. 


Raw Material. 

There is very little to say on the question of raw 
material. East and West Coast hematite prices are still high, 
makers maintaining their position. Very few orders are, how- 
ever, being piaced, as iron is still difficult to get from the furnaces. 
Lincolnshire and Derbyshire pig iron have still practically no 
market, prices being toc stiff to suit would-be buyers ; but makers 
and merchants combine in prophesying higher rates very soon. 
There is no change in the quotations of Bessemer and Siemens 
billets, and the same applies to the best Swedish billets, bars, 
and ingots, but business is reported as excellent, with no sign 
of flagging. Fuel prices show no material change so far as the 
steam coal market is concerned. Collieries are apparently 
expecting great things with the turn of the year, and seem deter- 
mined to obtain their prices for contract supplies, though spot 
lots are rather easier at lls. Sellers are holding out for contracts 
for steam coal for next year’s delivery at not less than 1 ls. 6d., 
and some orders have been placed at this price. Coke is still 
very high, as much as 21s. per ton having been paid this week 
in one or two instances. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Round the Works. 

Att the works and especially those engaged in the 
finished iron and steel industries continue to be exceptionally 
busy, there being plenty of work for a long time to come in all 
branches. What is usually the quietest period of the year is 
now upon us, but still the activity shows no signs of abatement. 
Every firm, large or small, report excellent order books, and some 
are assured of work over the whole of next year. At Dorman, 
Long and Co.’s Britannia Works, West Marsh Works, and 
Clarence Steel Works exceptional activity prevails in all depart- 
ments and prospects are exceedingly bright. The firm has 
erected at a cost of £77,848 an electric generating station to utilise 
the exhaust steam at the Britannia Steel Works. The plant 
is now in satisfactory working order and is supplying all the 
current required for the Britannia Works, the electrically driven 
mills and the wire works. The North-Eastern Steel Works are 
also running at full pressure, and the company has sufficient 
orders to keep the works well employed for several months. 
The new blast furnace and the other additional plant at the 
Cargo Fleet Ironworks is nearing completion, and it is hoped to 
have the furnace in blast early in the new year. Important 
additions and developments are also in progress at the coke 
ovens, which will result in a larger output ef coke. At the 
Skinningrove Ironworks a new furnace is being erected on_the 
site of No. 2 furnace, which has been pulled down. 


Cleveland Pig Iron. 

A very fair business has been reported in Cleveland 
pig iron this week, and more would have been transacted if the 
makers could have undertaken the orders, for consumers are 
showing considerable keenness to buy. The tone of the market 
is very sanguine. Inquiries on both home and foreign account 
are of a substantial kind and the general situation of the staple 
industry must be regarded as distinctly satisfactory notwith- 
standing the disturbing influences of the war in the East. The 
fact that the shipments of pig iron this month are, with the 
exception of those of January, the lowest of any month this 
year has no detrimental effect upon the market. A fair amount 
of buying of No. 3. G.M.B. Cleveland pig iron has been done at 
68s. per ton for prompt f.o.b. delivery, though not in large 
quantities, because makers have so little to sell for prompt deli- 
very. There is very little either of No. 4 foundry or No. 4 
forge obtainable andthe price of each is fully that of No. 3. 
Makers, however, are prepared to allow a small rebate for 
extended delivery. There is a plentiful supply of No. 1 Cleve- 
land iron, which is generally quoted at 71s. Mottled and white 
iron each stand at 67s. 6d. The prompt price of Cleveland 





cerned. 








warrants at the close on Wednesday was 67s. 94d. cash buyers, 
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Hematite Pig Iron. 

Very satisfactory and encouraging accounts continue 
to be given of the East Coast hematite pig iron industry. The 
consumption increases and the production likewise, there being 
more furnaces making this description of pig iron than for some 
years past. There is a good all-round demand for iron, and 
makers are doing a good business for prompt and also forward 
deliveries of iron. A big tonnage is required weekly, especially 
by steel makers, and this is likely to continue. A considerable 
amount of business has been arranged during the past week. 
It is understood that the contract placed by the Sheffield firm 
last week is for delivery over the next two years. The recent 
sales have caused the market to become very strong and prices 
are tending to become even firmer. The general market quota- 
tion for such prompt lots as are available is 82s. 6d., and 82s. 9d. 
has been paid for delivery of mixed numbers over the first three 
months of next year. 


Iron-making Materials. 

For some months past there have been very few sales 
of Rubio ore, consumers having good stocks, and being also well 
bought. This position is somewhat altered now, and a some- 
what strong desire on the part of ironmasters to buy is manifest- 
ing itself. Business has been done this week at 23s. for best 
Rubio ore, ex-ship Tees, and that figure is the general market 
quotation. The imports of foreign ore are exceptionally heavy, 
and average 7000 tons per working day. The price of freights, 
Bilbao-Middlesbrough, stands at 7s. 44d. Furnace coke is 
very stiff, the supply being still short of requirements. As much 
as 27s. 6d. is asked for medium blast furnace qualities, but 
buyers consider that too high a figure, and endeavour to fix 
the quotation at 26s. 6d 


Finished Iron and Steel. 

There is very little new to report concerning the 
finished iron and steel trades. The continued activity in all 
departments, and the large amount of work on hand, have 
rendered makers comparatively independent of the current 
orders coming into the market. The position of makers is 
exceedingly strong, and the orders in hand will guarantee full 
employment for many months to come. Quotations for all 
descriptions are very firm. Common iron bars are £8 10s.; 
best bars, £8 17s. 6d.; best best bars, £9 5s.; packing iron, 
£6 5s.; iron ship-plates, £8; iron ship angles, £8 10s.; girder 
plates, £8 2s. 6d.; iron boiler-plates, £8 17s. 6d.; iron sheets, 
singles, £8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; light iron 
rails, £7; steel bars, basic, £8; steel bars, Siemens, £8 5s. to 
£8 10s.; steel ship plates, £8 5s.; steel girder plates, £8 2s. 6d.; 
steel boiler-plates, £9; steel joists, £7 7s. 6d. to £7 10s.; steel 
ship angles, £7 17s. 6d.; steel sheets, singles, £8 15s.; steel sheets, 
doubles, £9; steel hoops, £8 2s. 6d.; steel strip, £8 ; all less the 
usual 2} per cent. f.o.t. Heavy steel rails are £6 12s. 6d. to 
£6 15s.; and steel railway sleepers, £7 to £7 2s. 6d. net f.o.b. 
Cast iron railway chairs are £4 10s. to £4 12s. 6d.; cast iron pipes, 
l}in. to 2in., £6 12s. 6d. to £7; 3in. to din. £6 5s. to £6 7s. 6d.; 
5in. to 24in., £6 to £6 2s. 6d.; and cast iron columns, plain, 
£7 7s. 6d. f.o.r. at makers’ works. Iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, stand at £12 15s. to 
£13 f.0.b., less the usual 4 per cent. 


Coal and Coke. 

Business is exceedingly brisk in the coal markets just now. 
There is a very large inquiry, and with collieries mostly booked 
up to the end of the year, the entire supplies are in the hands 
of speculators, and the latter under free offerings of tonnage 
are not disposed to show any signs of weakness, and values all 
round are ruling at higher figures. Several important contracts 
have been arranged this week. Tyneside merchants have 
secured the Malmo Gasworks contract for 23,000 tons of London- 
derry at a price stated to be 20s. c.i.f. delivery.over next year. 
The Zeebrugge works have contracted for about 50,000 tons of 
best Durham coking coals for delivery over the next three 
months, at 14s. 6d. to 14s. 9d. per ton f.o.b. The contract to 
supply the Palermo Gasworks with 30,000 tons of best Durham 
gas coals has been allotted to local merchants, for delivery over 
next year, on the basis of 13s. 7}d. f.o.b. The general market 
quotation for best Durham gas coals is now up to 15s. 6d., with 
seconds at 14s. 6d. to 15s. Bunker coals are particularly strong 
in face of a keen demand, and have been advanced to 15s. per 
ton for best qualities, and 14s. per ton for ordinary kinds. All 
descriptions of coke are exceptionally scarce. For prompt 
delivery there is practically nothing obtainable, and forward 
sellers offer sparingly. Up to 30s. per ton is now quoted for 
foundry coke, 26s. for blast furnace qualities, and 22s. 6d. for 
gas coke. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Fair Business in Pig Iron Warrants. 

THERE was an improved business in pig iron warrants 
in the early part of the week, and the demand was mainly for 
future delivery. Business was done in Cleveland warrants 
at 67s. 84d. to 67s. 103d. cash, 67s. 104d. to 68s. 44d. one month, 
and 68s. 4d. to 69s. three months. Sales of Cleveland also took 
place at 67s. 94d. and 67s. 11d. for delivery in twenty-four days, 
68s. 2d. and 68s. 4d. two months, and 68s. 24d. for February 
13th. The consumption of Cleveland iron in Scotland is large 
and in some cases it has recently been difficult to obtain ready 
supplies. Cargoes have been delayed by rough weather, but 
there was an arrival of fully 10,000 tons in the past week at 
Grangemouth from the Middlesbrough district. The market 
eontinues to be influenced by the news concerning the war, 
and there is a strong impression in iron circles that an expansion 
of business would almost certainly follow on the conclusion of 


peace. 


Scotch Pig Iron Trade. 

The demand for Scotch pig iron at home is strong, 
and the current output is not sufficient to meet requirements. 
Stocks are now much reduced, and makers are not disposed to 
sell much iron for future delivery at present prices, which are 
very firm, and in some cases 6d. to ls. higher than they were 
a week ago. Free at ship at Glasgow, Govan and Monkland, 
Nos. 1, are quoted 76s. 6d.; Nos. 3, 75s.; Carnbroe, No. 1, 
80s.; No. 3, 76s.; Clyde, Calder and Summerlee, Nos. 1, 82s.; 

3, 77s.; Gartsherrie and Langloan, Nos. 1, 82s. 6d.; Nos. 3, 
No. 3, 80s.; Eglinton, at Ard- 





77s. 6d.; Coltness, No. 1, 98s.; 





rossan, No. 1, 76s.; No. 3, 75s.; Glengarnock, No. 1, 82s. 6d.; 
No. 3, 77s. 6d.; Dalmellington, at Ayr, No. 1, 77s.; No. 3, 
75s.; Shotts, at Leith, No. 1, 82s.; No. 3, 77s.; Carron, at 
Grangemouth, No. 1, 82s.; No. 3, 77s. per ton. There are 


eighty-eight furnaces in blast in Scotland, compared with 
eighty-four at this time last year. An increase has occurred in 
the shipments of Scotch pig iron, but the export trade is within 
somewhat narrow limits. 


Improved Demand for Hematite. 

Cumberland hematite warrants were done in Glasgow 
Exchange early in the week at 82s. 6d. for delivery in one month, 
and subsequently large quantities were purchased at 83s. 3d. 
and 83s. one month. There has been an improved inquiry for 
Scotch hematite pigs, which is reported to be mainly due to 
the increasing difficulty in obtaining adequate supplies of 
East Coast iron. The price of Scotch hematite has risen 2s. 6d. 
per ton for future delivery, and 87s. 6d. is now quoted on 
railway trucks at the West of Scotland «teel works, 





Malleable Iron Trade. 

The amount of fresh business being placed in the 
malleable iron trade is limited ; but there is no lack of oo 
tions to proceed with at the works, which are generally quite 
busy and are assured of full employment until the turn of the 
year. It is reported, however, that works making hoops and 
strips have been feeling the adverse effect of competition on 
the part of American producers, from whom steady purchases 
have been made for use in the West of Scotland. 


The Steel Trade. 

Following the increase of prices to the home trade of 
5s. per ton intimated last week, a similar advance has been made 
for export. Ship plates for abroad are now charged £8 and 
boiler plates £8 10s., less 2} per cent. for Clyde delivery. Makers 
are reported to have made large additions to their order books, 
both for the home and foreign trades, during the few days that 
were allowed to pass before the advanced rates came into force. 
There is a substantial weight of work still to be done in the steel 
works for shipbuilding material and also for boiler plates and a 
large amount of sectional steel, and deliveries are still much 
behind in the case of ship plates. It is expected that consider- 
able relief to the existing pressure for delivery may result from 
the reopening of the Clydebridge Steel Works, which are now in 
operation and ready to afford steady supplies of material. 
Present steel quotations are, for angles, £8 ; ship plates, £8 7s. 6d.; 
bars, £9; and boiler plates, £9 2s. 6d. for the home trade, less 
5 per cent. discount for delivery in the Clyde district. 


Shipbuilding and Engineering. 

Considerable additions have recently been made to 
shipbuilding contracts on the Clyde, the most important of 
which are super-Dreadnoughts just placed by the British 
Admiralty, one with John Brown and Co. and the other with the 
Fairfield Shipbuilding and Engineering Company. The work 
in hand will keep the shipyards busy for a long time. In the 
marine engineering department a large amount of work is in 
progress and a great deal still to come into the shops. Makers 
of auxiliary machinery, of ship tubes, and fittings are very busy. 
The locomotive and general engineering branches have good 
employment, and bridge builders have important contracts in 
hand. 


The Coal Trade. 

The recent stormy weather has led to some irregularity 
in the movements of vessels, so that the coal shipments at some 
of the ports have been impeded. A large business is being done, 
however, throughout the different branches of the coal trade. 
Collieries are busy as a rule, and in some instances they are 
supplied with orders that will keep them going for weeks. It 
is understood that of the coals required for the Russian State 
Railways about 30,000 tons have been placed with Scotch firms, 
and considerable quantities of coal have been fixed for shipment 
to continental ports over a great part of the coming year. 
There has been no material change in coal prices this week. 
Manufacturing users are taking very heavy supplies, and the 
inland household business has been increasing, although it is 
still considerably behind what has been usual at this season of 
the year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

THE anticipations with regard to the Welsh steam coal 
trade have been more than realised. The beginning of the 
upward movement was the inquiry by the Egyptian authorities 
for 300,000 tons metrical of large steam coal, ordinary Cardiff 
and Monmouthshire, to be delivered from February to July in 
monthly quantities. Owing to the recent advance it is expected 
that the tenders will show an advance of fully Is. per ton. 
Latest, November 27th: There was a falling off in the activity 
of the trade this week, due principally to the storms which 
assailed Wales in particular with great violence, causing much 
delay in loading steamers. This week there was ample tonnage 
in dock for immediate requirements, but fears are entertained of 
a shortage towards the end of the week. Buyers are inclined 
to a waiting policy, but colliery owners relying upon their full 
order books are firm and confident that strong markets will be 
maintained for the remainder of the year. Small steams are 
kept at high levels, and as regards Monmouthshire many descrip- 
tions of large were unobtainable for early delivery. House coals 
share in some degree the rise in steam coal. Latest quotations 
were as follows :—Best large Admiralty steam coal, 17s. 3d. to 
17s. 9d.; best seconds, 16s. 6d. to 17s.; seconds, I6s. 3d. to 
16s. 6d.; ordinaries, 15s. 9d. to 16s.; best drys, 17s. to 17s. 6d.; 
ordinary drys, 15s. to 16s.; best bunker smalls, 11s. 6d. to 12s.; 
best ordinaries, lls. to lls. 6d.; cargo smalls, 10s. to 10s. 6d.; 
inferiors, 9s. to 10s.; washed smalls, 11s. 6d. to 12s.; best Mon- 
mouthshire black vein, large, 16s. to 16s. 6d.; ordinary Western 
Valleys, 15s. 6d. to 16s.; best Eastern, 14s. 9d. to 15s. 3d.; 
seconds, 14s. 3d. to 14s. 9d. Bituminous: Best households, 
18s. to 18s. 3d.; good households, 17s. to 17s. 3d.; No. 3 
Rhondda large, 16s. to 16s. 6d.; smalls, lls. 6d. to 12s.; 
No. 2 Rhondda, large, 13s. 9d. to 14s. 6d.; through, 
12s. to 13s.; No. 2 smalls, 9s. 6d. to 10s.; best washed nuts, 
14s. 6d. to 15s. 6d.; seconds, 13s. 6d. to 14s.; best washed peas, 
13s. to 13s. 6d.; seconds, 11s. 9d. to 12s. 6d. Patent fuel, 18s. 
to 19s. Coke: Special foundry, 29s. to 3ls.; good foundry, 
25s. to 28s.; furnace, 21s. to 22s. 6d. Pitwood,23s. 9d. to 24s. 3d. 
Coal and patent fuel shipments f.o.b. Cardiff, Penarth or Barry 
Dock cash in thirty days, less 24. House coals at pit. 


Newport (Mon.). 

Figures unmistakably tell of the boom now experienced, 
especially in steam coal. ter: No abatement in a very 
strong position of the steam coal trade, but the stormy weather 
told, and loading was strenuous at the docks. The conditions 
were in sellers’ favour, and may remain so for a few days, espe- 
cially as it was understood that collieries had full stem on over 
December. Smalls commanding high price. No change in 
others to note. Steam coal: Best Newport black vein, large, 
15s. 9d. to 16s. 3d.; Western, 15s. 3d. to 15s. 9d.; Eastern, 
14s. 6d. to 15s.; other kinds, 14s. to 14s. 6d.; best smalls, 
9s. 6d. to 10s. 6d.; seconds, 9s. to 9s. 6d. Bituminous: Best 
house,17s. to 17s. 6d.; seconds, 16s. to 16s. 6d. Patent fuel, 
18s. to 18s. 6d. Pitwood, 23s. 6d. to 24s. 6d. 


Swansea. 

Good conditions were to be found in the anthracite 
coal market, and quotations were again firmer. Swansea large 
in brisk demand, and at harder values. Red vein, strong ; 
machine-made nuts and cobbles, moving satisfactorily, but 
beans were slow; rubbly culm, steady, and duff quite up to 
former level. In the steam coal market a better feeling and 
improved demand for all descriptions. Closing quotations :— 
Anthracite coal: Best malting, large, 23s. 6d. to 25s. 6d. net ; 
second, 20s. 6d. to 22s. 6d. net; big vein, 18s. 6d. to 20s., less 24 ; 
red vein, large, 15s. 3d. to 15s. 9d., less 24; machine-made 
cobbles, 21s. 6d. to 23s. 6d. net ; Paris nuts, 23s. 6d. to 26s. 9d. 
net; French nuts, 23s. 6d. to 27s. net ; German nuts, 23s. 6d. 
to 26s. 6d. net; beans, 21s. to 23s. 3d. net; machine-made 
large peas, 12s. 6d. to 14s. net; rubbly culm, 6s. to 6s. 6d., 
less 24; duff, 4s. 9d. to 5s. net. Steam coal: Best large, 
17s. 6d. to 18s. 9d., less 24 ; seconds, 13s. 6d. to 14s. 6d., less 24 ; 
bunkers, lls. 6d. to 12s. 6d., less 24; small, 9s. 6d. to 10s. 6d., 
less 2}. Bituminous _eoal: No: 3 Rhondda, large, 17s; 6d, to 





es 
18s. 9d.; through and through, 14s. to 15s.; small, 11s. 6d."to 


13s. Patent fuel, 16s. 6d. to 17s. 6d., all less 24. 
Iron and Steel Trade. 

Great activity has been shown at the steel works ; 
the Swansea Valley. At Dowlais operations were preceded = 
rather a Guiet week, the Bessemer and Siemens furnaces oe 
being lit up. In consequence, the Goat Mills were no; running 
but the blast furnaces were engaged without any int: rruption 
The Big Mills were kept busy, and were engaged on {\«}, plat = 
sole plates, curves and arch steel fittings for undergroyijyd ‘wae 
and a large quantity of small steel rails for trams for ui lerground 
and on the banks of the collieries. The steel sleeper mil] “ 
busy all the week. Latest iron and steel quotations :- -Pig Pag 
Swansea: Hematite mixed numbers, 82s. 10}d. cash, 835. 24d. 
month ; Middlesbrough, 67s. 9d. cash, 688. 1d. month ; Seotsh 

3s. 9d. cash, 74s. Id. month; Welsh hematite, 87s. 6. 4, 
88s. 6d. dd.; East Coast hematite, 87s. 6d. to 88s. (4d, oid. 
West Coast, 90s. c.i.f. Steel bars: Siemens, £5 17s. 6d. to's¢° 
Bessemer, £5 17s. 6d.; heavy sections, £6 10s. to £6 15s.; light, 
£6 15s. to £7. Tron ore, 21s. 6d. to 22s. 6d. Other quotations. 
—Copper, £76 17s. 6d. cash, £77 11s. 3d. three months. Lead: 
English, £18 10s.; Spanish, £18. Spelter, £26 5s, Silver, 
294d. per ounce. : 


Tin-plate. 

The war in the East has told badly in several quarters 
on the Welsh tin-plate trade. From Roumania and the guy. 
rounding countries, Wales up to the commencement of hostilities 
derived considerable trade, but of late several mills have been 
stopped. Those suffering most have been outside the Llanelly 
district. The great complaint with regard to the industry jg 
the high price of raw materials. Latest quotations :— Ordinary 
sheets, 15s. 6d. to 15s. 9d.; finished black plates, £11 10s, to 
£11 15s.; C.A. roofing sheets, 30 g., £10 108.; big sheets for 
galvanising, 30 g., £10 10s.; galvanised sheets, 24 ¢., £13 to 
£13 5s. Block tin, £226 15s. cash and three months. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, November 20th. 

DurRING the past week orders for steel rails amounted to 
over 100,000 tons, of which the New Haven road took 65,000 
tons. Car contracts actually closed totalled over 6000, with 
negotiations pending for 44,000 tons. The car builders in 
Canada have placed a heavy tonnage for billets, shapes. plates 
and bars. The demand for steel billets is very heavy in both 
eastern and western markets, and the best prompt delivery is 
now in from ten to twelve weeks. Naturally, prices of all 
furnace and mill products are absolute, and premiums continue 
to be offered by many of the smaller interests which are in the 
habit of purchasing material as needed. Three 1000it. piers 
are to be built along the water front, but the work will not all 
be undertaken at once. All interests are deeply concerned in 
the establishment of comprehensive plans and systems by which 
shipping facilities and the handling of merchandise and freight 
can be very greatly expanded. It is quite a problem for the 
engineers and the authorities, but the city has awakened to the 
overwhelming importance of making the port what tlie re- 
quirements of the times demand. The rush of orders for all 
kinds of iron and steel will continue until the greater consumers, 
at least, are fairly well supplied for next year. The ayitation 
for tariff reductions will begin soon after the new administra. 
tion steps in, and there is but little disturbance among protected 
interests over the prospects. In the copper market heavy 
orders from European and domestic sources have been booked 
within a few days at full prices, because of the exhaustion of 
stocks held by second hands. German manufacturers of 
electrical equipment are the largest buyers of electrolytic, 
but good-sized lots have also been taken by English and French 
consumers. The market for tin is strong and steady. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Barlow AND CHIDLAw, Limited, Manchester, inform us that 
the War-office authorities, after a careful inspection of their 
works, have placed the firm’s name on the War-office list. 

WE are asked to state that Mr. James Walker, Assoc. M. Inst. 
C.E., M.I. Mech. E., is about to join the staff of B6ving and Co., 
Limited, of 94, Union-court, E.C., and will also join the board of 
directors. Mr. Reginald K. Morcom has also consented to act 
on the board of this firm. 

Mr. Harry S. Warnwricurt, M. Inst. C.E., chief locomotive 
engineer, South-Eastern and Chatham Railway, has been elected 
President of the Association of Railway Locomotive Engineers 
of Great Britain and Ireland for 1913. Mr. Wainwright has 
acted for thirteen years as honorary secretary of this Association. 

C. W. Burton, GRIFFITHS AND Co. inform us that they bought 
the business of Charles Neat and Co., of 112, Queen Victoria- 
street, E.C., more than two years ago, and have been running 
that branch as a separate concern up to the present time. In 
consequence, however, of the lease falling in at the end of the 
present year, they have decided to join this business with their 
own at 1, 2, and 3, Ludgate-square, Ludgate Hill, E.C. The 
same personnel will look after the business as heretofore. 

WE are informed that the partnership hitherto existing be- 
tween Sir John Wolfe Barry, K.C.B., Mr. George Edward Wilscn 
Cruttwell, and Mr. Kenneth Alfred Wolfe Barry, under the 
title of Sir John Wolfe Barry and Partners, has been determined, 
and that a new partnership has been entered into between the 
above-named members of the old firm and Mr. Anthony George 
Lyster, who is relinquishing the active duties of engineer-in- 
chief to the Mersey Dock and Harbour Board, but will continue 
to act as the Board’s consulting engineer. The new firm will 
carry on business under the title of Sir John Wolfe Barry, 
Lyster, and Partners. j 








THe Enciish McKenna Process Company.—The works and 
contents of the English McKenna Process Company were sold 
this week by public auction by Messrs. Wheatley Kirk, Price 
and Co. It will be remembered that this company was started 
a short time ago to carry on the business of re-rolling old rails 
into lighter section new rails in a similar manner to that carried 
on successfully in the United States. Undoubtedly—as proved 
by practice—the re-rolling process improves the quality of the 
metal operated upon and rails worked under this process have, 
it is claimed, a longer life than the new rail. It seemed, 
however, to- have been forgotten when introducing the process 
here that little England is not the United States of America, 
and therefore that there is not sufficient old material for disposal 
in this country to keep a large concern like this in continuous 
operation on this class of work. Hence the failure to make 
profits and consequent disposal under the hammer. There was 
a large company present at the sale, and we give a few of the 
leading prices obtained. The total realisation of the auction 
will be about £50,000. The stock had been sold privately, 8 
well as some amount of the plant, before the auction was deter- 
mined upon. The works were established only a few years 22°, 
and all the following items were in good condition :—1\-ton 
overhead electric traveller, £350; 10-ton goliath crane, £660; 
5in. billet shears, £600; three turbo-generators, £825 each; 
two Belliss exciter sets, £200 each ; six 500 horse-power motors, 
£200 each; three Morgan producers, £80 each: roll turning 
lathe, £106; locomotive crane, £170, 
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oTES FROM GERMANY, FRANCE, BELGIUM, &c. 


N 
(From our own Correspondent.) 
Rheinland-Westphalia. ey 
FirMNEsSS has continued the principal feature on the 
yish-Westphalian market, pig iron being in particularly 
— est. In some branches of the manufactured iron 
quiet tone prevails, but there has been no change 
the Balkan troubles began, and the general 
lition of the iron trade is healthy and strong. Never before 
con a want of wagons heen so keenly felt as during the last 
a anths. ‘The bar mills have continued strongly employed. 
few me instances dealers have tried to reduce quotations. 
In @ i an inereasing output there is much competition going 
re the’ ate trade, and quotations have been a shade easier. 


good requ : 
industry &@ quiet, 
worth reporting since 





‘ +} 

aah er is as active as before, and so is business in drawn 
eigen in wire rods. October deliveries were 49,400 t., as 
bake me | with 46,500 t. in September ; 27,500 t. of the October 
yin fall to inland, and 21,900 t, to foreign consumption. 
4 pe way material a healthy business is being transacted. 
er 1 to a Berlin paper, the Prussian Railway Administra- 
tion has already placed orders for its requirements over 1913-14 
ind 3000 cars for a further period have likewise been ordered, 
price being 3 per cent. higher than last year. 


The Iron and Steel Market in Silesia. 
Both local and foreign requirements have been exten- 


sive during the past few weeks, and the terms of delivery are 
several months, the searcity in raw material, as well as a dearth 
in some cases, being the cause of much delay. In 


f labour o 
pole bars orders are rather reluctantly accepted, owing to the 


mills being crowded with work. M.125 to M.140 p.t. is the 
current quotation. Hoops, too, are in strong demand at rising 
In the sheet department increasing demand and 
ices have been reported during the last few weeks. 
ess characteristic of former weeks has been well 
maintained in the girder trade, and the position of the wire in- 
dustry is strong. Machine and boiler-making establishments, 
as well as the iron foundries, are guaranteed employment for 
four to five months. 


quotations. 
improving pric 
The brisk busin 


Coal in Germany. 

From all the coal-producing districts serious com- 
plainis come in regarding the increasing want of wagons, which 
is causing heavy losses both to coalowners and colliers. The 
consumption in engine fuel is extensive, and house coal is in 
better request than before. Silesian exports in coal to Russia 
and to Austria-Hungary have increased. Deliveries of German 
coal to the last-named country during the first ten months of 
this year were 1,167,665 t. higher than in the same period last 
year, the increase falling chiefly to the Upper Silesian district. 


Austria-Hungary. 

Fresh orders are coming in less freely than in the early 
autumn, but the mills are, on the whole, well provided with 
work that will keep them going for some time. Dealers as well 
as consumers show a want of confidence, and their purchases 
are very limited. Quietness prevails in the building trade, 
and there has been only a poor business done in girders and 
sectional iron. Pit coal and brown coal are in strong demand, 
and prices tend upwards. From January Ist to the end of 
September this year the Austrian output in coal increased 
16.6 million q.—8.81 million q. pit coal and 7.79 million q. 
brown coal. 


Slight Weakness in Belgium. 

Last week’s tendency on the iron and steel market 
was a trifle less firm than during preceding weeks, and the 
export prices for basic bars have decreased Is. p.t., £6 1s. to 
£6 2s. p.t. being quoted, f.o.b. Antwerp. Present prices for 
iron bars are £6 4s. to £6 6s. p.t., and for sheets £7 Is. to £7 3s. 
p.t. is quoted, while the inland quotations for both iron and steel 
bars remain unaltered. Rods are firm at £6 12s. to £6 14s.; 
hoops, £7 6s., and plates stand at £6 14s. to £6 16s. p.t. For 
inland consumption 165f. to 170f. p.t. is quoted for basic bars, 
iron bars fetching 170f. to 175f. p.t. Hoops remain firm at 
200f. to 210f. p.t., while plates realise 180f. to 185f. p.t. Girders 
are somewhat quiet, but the Comptoir des Aciéries is reported 
to have secured large orders from South America. The brisk 
business of former weeks continues in the pig iron industry ; 
76f. p.t. is quoted for forge pig, and 78f. p.t. is paid for basic, 
while foundry pig stands at 83f. p.t. The position of the Belgian 
coal market continues very strong. 








\uromMAtic Stop Motion ror Launpry MacuHInery.—A new 
safety device and stop motion suitable for application to laundry, 
wool-washing and other kinds of roller machinery, is being intro- 
duced by the firm of M. Glover and Co., Leeds. The invention 
consists of a board hinged in front of the rollers ; the movement 
of this board, caused by the fingers of the attendant or by the 
material catching against the board, operates a trigger release 
device, whereby a spring is freed so as to actuate either the 
belt shifting or a clutch device disengaging the driving roller 
shaft of the machine from the driving pulley, the spring being 
energised by the starting movement of the starting lever. It 
has been found in many cases that owing to the momentum 
of the parts of the machines disconnected from the driving 
shaft, that the stoppage of the rollers is not effected quickly 
enough to avoid risk of accident. A combination brake with a 
stop motion device has been arranged to act on some suitable 
part of the disconnected mechanism. To ensure the proper 
braking and slackening off, there is a flexible connection between 
the brake and the sliding piece retained in position against the 
tension by a spring and a retaining catch. 


,, HEATING AND VENTILATING ENGINEERING STUDENTSHIPS. — 
I'wo studentships, tenable in the Faculty of Engineering of 
University College, London, each of the value of £50 a year, 
together with 11 guineas, being the amount of college fees, are 
offered by the Institution of Heating and Ventilating Engineers. 
Candidates must produce evidence that they have already 
pursued a course of engineering training, and are familiar with 
the work of an engineering laboratory. Their applications 
should be accompanied by not more than three recommenda- 
tions from the professors or other responsible persons under 
whom they have worked. Evidence in the form of laboratory 
note-books, drawings, and the results of any research already 
carried! out will be accepted in support of applications. Import- 
ance will be attached to a good knowledge of French and Ger- 
man. ‘The research students will be required to devote their 
whole ‘ume to their work, and to pursue such courses of study 
in connection therewith and to undertake such researches as 
= Faculty of Engineering of University College may approve. 
"hey may be required to continue their work during the vaca- 
tions, or parts of them, and will be required to pay to the college 
* *czistration fee of one guinea a year, and a composition fee of ten 
Buineas & year, the payment of which will entitle the students 
_ —_ privileges at University College, including membership 
Da ‘he Union Society. The studentships will be awarded in the 
— instance for one year, and are renewable for a second year, 
The set to the work of the research students being satisfactory. 
third Taeys under exceptional circumstances, be renewed for a 
Sete r. Applications should be sent to Mr. Walter W. 
ce M.A., secretary, University College, London (Gower- 
reot, W.C.), on or before Saturday, December 7th, 1912. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildi hancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete Specificati 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 








STEAM ENGINES. 


1606. January 20th, 1912.—IMPROVEMENTS IN MULTIPLE- 
EXPANSION MULTIPLE-CRANK ENGINES CONTROLLED BY 
AvuToMaTic Expansion SHAFT GOVERNORS, William Sisson, 
of Hucclecote, Gloucester. 

The invention is illustrated diagrammatically by the accom- 
panying drawings, which show the improved arrangement as 
applied to a double-acting compound double-crank engine with 
cylinders side by side and provided with piston valves. The 
high-pressure valve A and the low-pressure valve B are shown 
with their respective valve spindles C C connected. by links and 
joint pins to the rocking lever D. Motion is transmitted to the 
rocking lever D from the excentric of the crankshaft governor 
by means of an excentric strap connected to the excentric rod 
E, and this motion is imparted to the two valve spindles and 
valves linked up to the rocking lever. ‘The motion of the two 
valves thus obtained being opposite in phase, enables the 
distribution of steam to be arranged so that the admission of 
steam to the high-pressure cylinder is controlled by the inner 


edges of the high-pressure valve A, and the exhaust steam from | 
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the high-pressure cylinder into the high-pressure receiver G is 
controlled by the outer edges of the high-pressure valve A. 
The exhaust steam from the high-pressure valve constituting 
the steam supply from the high-pressure receiver G to the low- 
pressure valve is likewise controlled in its admission to the 
low-pressure cylinder by the inner edges of the low-pressure 
valve B and the exhaust by the outer edges thereof. The lower 
drawing shows the high-pressure cylinder H and the low-pressure 
cylinder J so placed in relation one to another that there is 
only sufficient space between the walls of the cylinders to permit 
the exhaust steam from the high-pressure valve chest K to pass 
to the low-pressure valve chest L. The placing of the valves 
A and B on each side of the centre line joining the two cylinders 
thus secures a reduced distance between the two cylinders 
H and J, and also provides sufficient receiver space G.—November 
6th, 1912. 


STEAM GENERATOR. 


17,478. July 27th, 1912.—ImPROVEMENTS IN STEAM SUPER- 
HEATERS, Thomas Sugden, of 180, Fleet-street, E.C. 
The steam box or header A, supported by a plate B at the 
top of the downtake C, is divided by partitions D, E into a 
central chamber F and two end chambers G and H, the central 
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chamber F being furnished with an inlet pipe J, and the end 
chambers with outlet pipes K, L. Two sets of U-shaped super- 
heater tubes M, M are provided, each tube of one set M having 
ene end communicating with the central chamber F, and the 
other end with the end chamber G, and each tube of the other 











set M having one end communicating with the central chamber 
F and the other end with the end chamber H. All the tubes of 
these two sets lie in the same plane, which is parallel to the side 
of the header, and each tube lies within the tube of next larger 
curvature in the same set. Two duplicate sets of tubes N, N 
are also shown lying in a plane parallel to the plane of the sets 
M, M, and communicate with the chambers F,G,H in like 
manner to the first-named sets. The tubes are shown grouped 
in sections of four, and are expanded at their ends into flanges 
O, which are bolted each by a single bolt P to the side of the 
header. On the upper side of the header are provided a number 
of hand-holes Q adapted to be closed by cover plates R, to allow 
of securing and releasing the tubes when required. The space 
between the header and the rear wall of the downtake is closed 
by a removable fender T. The header A on the right is divided 
by a central partition into two compartments or chambers.— 
November 6th, 1912. 


DYNAMOS5 AND MOTORS. 


21,489. September 29th, 1911.—ImPpRoOVEMENTs IN AND RELAT- 
ING TO DyNAMO-ELECTRIC Macutnes, The Hon. Sir Charles 
Algernon Parsons and Alexander Henry Low, of Heaton 
Works, Newcastle-on-Tyne. 

In carrying the invention into effect, as applied, for example, 
to the cooling of the current-collecting brushes and the co- 
operating commutator of a direct-current dynamo machine, 
the brush gear is supported on an axially-projecting member A. 
The member A is hollow, and the chamber therein communicates 
by means of openings D with the interior of the arm B, which 
is also hollow. The chamber within the latter opens at its 
lower end by a suitable air-tight box E, containing a current- 
collecting or distributing brush C, which projects through the 
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bottom of the box and contacts with the commutator F. The 
lead G, by which current passes to or from the brushes C, passes 
through a hole in the side of the box, and is thereafter attached 
to the brush. At the place where the brush C projects through 
the box E, grooves H are cut in the adjacent metal part of the 
box. By pumping air under pressure into the chamber within 
the member A, the air will flow by way of the openings D, 
hollow arm B, into the box E, and passing from thence by the 
grooves H, will impinge upon the commutator F, and in addition 
to any air which may leak through between the box and the 
brush, will effect an efficient cooling of both the brush and the 
commutator surface.—November 6th, 1912. 


SWITCH GEAR. 


24,679. November 6th, 1911.—IMPROVEMENTS IN AND RELAT- 
ING TO WATER-COOLED RESISTANCES, William Le Roy 
Emmet, of Schenectady, U.S.A. 

This invention relates to electrical resistance devices, and 
has for its object the provision of means whereby a large amount 
of electrical energy may be dissipated in a relatively small 
space. The resistance is specially suitable for use on board ship 
when electrical transmission is used. In the drawings A repre- 
sents the rheostat proper adapted to be connected with a source 
of circulating water. In the present instance a condenser 
system is furnishing the water supply. On board ship the con- 
denser system forms the most available supply of water for 
such a purpose. The condenser is indicated at B. A pump C 
is connected with the condenser through pipe T, while the 
condenser discharges overboard through pipe 8. The water 
flows through the rheostat in shunt with the pipe T, thereby 
always furnishing an ample supply of circulating water. For 
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three-phase work the rheostat consists of three casings, X, Y, 
and Z, which are in the form of elongated conduits or pipes 
connected between the headers or manifolds O and P. Each 
casing has a lower enlarged portion and an upper contracted 
portion. The enlarged portion is shown in section on the right, 
and may consist of sections of wood or other suitable insulating 
material R arranged in the form of a circular pipe and held 
together by bands or hoops M. One end of this enlarged part 
fits into the header O, while the other end is provided with a 
threaded ring J, into which the upper contracted portion of the 
pipe is screwed. This upper portion is made in a similar manner, 
as shown in the drawings, and has its upper end fitting into the 
header P. Tie-rods K connect the two headers and hold the- 
parts securely in place. The resistance element consists of a 
plurality of spirals of resistance conductor mounted in each of 
the larger casings.—November 6th, 1912. 
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28,199. 


British Thomson-Houston Company, Limited, of 83, Cannon 
street, E.C. 

A represents the fuse member, which has its current-carrying 
capacity reduced at two points by holes X, X, which reduce 
the cross section at this point. The'ends of this fuse member 
are clamped in suitable terminal blocks B, B by means of wedges 
8, 8S, which are drawn up by knurled screws C,C. D, D repre- 
sent blow-out coils at opposite ends of the fuse and in series 
therewith. From these coils magnetic pole pieces E extend 
adjacent to the points X, X of reduced capacity of the fuse 
member. It will be understood that there is a pair of pole- 
pieces E opposite each other for each coil D, so that the flux 
passes between the pole-pieces of each pair in a direction perpen- 
dicular to the plane of the paper. F, F represent the usual 
insulating barriersfforming the are chute. Upon an overload 
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or short-circuit the fuse member A is ruptured at the points | 


X, X, and§the portion between these points is ejected by the 
magnetic fields formed at these points between the pairs of 
pole-pieces E. Thus a wide gap is formed in the circuit, and 
the circuit is, consequently, immediately and positively rup- 
tured with a comparatively small production of gas. It will 
be noted that the tips of the pole pieces E may be brought 
directly opposite the points X, X on the fuse member, so that 
strong fiélds are produced precisely @t the points where they are 
needed, while in the fuse of ordinary construction, with a single 
hole at its centre, the pole-pieces E extending from opposite 
ends of the fuse member must be kept separate, and cannot 
be brought together without impairing the insulation, so that 
they cannot extend to the exact centre of the fuse member at 
which rupture takes place in the ordinary construction.— 
November 6th, 1912. 


PUMPING AND BLOWING MACHINERY. 


4304. February 20th, 1912.—IMPROVEMENTS IN OR RELATING 
TO CENTRIFUGAL Pumps, VENTILATORS, OR THE LIKE, 
Gustav Moller, of 12, Réntgenstrasse, Charlottenburg, 
Germany. 

Referring first to the left-hand drawing, A is a quickly- 
rotating steam turbine or the like, to the shaft of which is 
directly coupled the high-pressure pump B, which draws a 
comparatively small quantity of liquid out of the pipe C through 
a branch pipe D, and forces thesame at a high pressure through 
the pipe E to the turbine F. After leaving the turbine F, the 
water flows through the branch pipe G to the pressure main H, 
and still has sufficient energy to attain the same height as the 
liquid forced by the low-pressure pump J. The low-pressure 
pump J is coupled with the turbine F, by which it is driven. 
The low-pressure pump draws the water out of the suction 
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J 
pipe C and forces it into the pressure pipe H, in which the liquid 
trom the turbine J also flows. In the construction shown on 
the right, the Jow-pressure pump J is combined with the turbine 
F, and arranged in one and the same casing. In the casing 
the high-pressure pump B is also situated, and the arrangement 
is of such a character that the driving shaft L of the high-pressure 
pump is in a line with the shaft_M of the low-pressure pump. 
The turbine F and the low-pressure pump J are surrounded by 
a diffuser N, through which the liquid is forced into the pres- 
sure pipe H. Various advantages of the scheme are described.— 
November 6th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


27,725. December 9th, 1911—ImpRovEMENTS IN FouNDRY 
MOULDING Macarines, Arthur Phillips Smith, The Britannia 
Foundry Company, of Cox-street, Coventry. 

In this construction of foundry moulding machine the slide 

A is tubular, and is formed with inwardly projecting lugs or 

trunnions B, which carry a gudgeon pin C engaged by a con- 

necting-rod D. This connecting-rod works on a crank E on a 

shaft F, mounted in bearings in the base of the pedestal G. 

The shaft is actuated directly by a lever H or other suitable 

gearing. The moulding-box or the equivalent rests upon the 

brackets J, and the pattern plate upon the head K. When the 
lever D is moved the part K can be either raised or lowered, 
moving the pattern in a perfectly straight line in relation to the 


December 14th, 1911.—IMPROVEMENTS IN AND RELAT- 
ING TO FusrBLE CutT-ovTs FoR Ex.sectric Circurrs, The 


as the thrust of the crank E upon the slide A is perfectly central, 
as has previously been proposed by the use of other devices. 
By employing a long connecting-rod D, and making the slide 
A of considerable length, as illustrated, no tilting can occur 
owing to the angular thrust of the connecting-rod. Preferably 
@ spring arranged as shown at L is employed to move the lever 
into its normal position. For large machines preferably the 
pedestal projects into a well in the floor, and the shaft F is 
connected by a chain or the like with an operating shaft at any 





suitable height. The crank E may be arranged to have a variable 
or adjustable throw in any well-known manner. Thus, the 
crank-pin may be situated at different points along the crank 
cheeks, so that the height of lift or limit of withdrawal may be 
adjusted to suit work of varying types. Thus a direct central 
lift is obtained in a simple manner, and any desired leverage 
| afforded by means of the intermediate gearing.— November 6th, 
1912. 





MINES'AND METALS. 


19,172. August ¥2Iist, 1912.—ImprRoveMENTs IN ELECTRIC 
Furnaces, George Massip, of 33, Rue Chaptal, Levallois 
(Seine), France. 

The walls of the furnace or crucible are made of heat-resisting 
material, which does not give up carbon to the metal therein, 
and which, in consequence, is only a conductor of electricity at 
high temperatures. This furnace rests on a metal plate B, 
which also forms the conductor or terminal for the lower elec- 
trode. The upper electrode is movable independently of the 
furnace, and consists of a carbon C. When the parts are in the 
position shown in the upper drawing, there is no are formed 
even when the carbon C is lowered into the furnace. Opposite 
the outlet spout there is an auxiliary metal electrode D, to which 
current is led by a bridge connection E. This auxiliary metal 
pole D cannot become operative over the large gap formed when 
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the parts are as shown in the upper drawing, and it has no 
effect on the action when the furnace is heated up and in normal 
position. To start the furnace, the gap between the poles 
Cand D is reduced by tilting it about O as an axis. The opening 
at the top through which the carbon C passes is shaped to permit 
of this tilting without interfering with the vertical position of 
the carbon. In the tilted position the are is formed between 
the pole D and carbon C, and this continues until the walls of 
the furnace A reach the requisite temperature to make them 
conductors of electricity. When this temperature is attained, 
the furnace is tilted back into the position shown in the upper 
drawing. The bridge connection E may then be opened to break 


a 


spindle must counterbalance the action of the spring P on th 

other spindle, when the indicator Z is in the zero position, buy 
there must still be some tension left in the sprin F when then 
is no torque on that spindle, and the indicator has its vreatest 
displacement due solely to the action of the first measurin 

device. It is obvious that the measuring devices must }o mre 4 
that equal changes in the physical magnitudes measured produce 
equal deflections in each instrument, and that the defivction, 
are proportional to the changes in these magnitudes. Tw, 
other arrangements are described.— November 6th, 1912. 


MISCELLANEOUS. 


11,750. May 17th, 1912.—ImMpROVEMENTS IN SULPHUR-BU ENING 
Apparatus, Herbert Brooke Pirren Humphries, (ueey 
Anne’s-chambers, Westminster, S.W. 

Sulphur is burnt on a a circular grate or tray (1 
the air being introduced below by pipes A and B, and spr: ading 
uniformly over and round the periphery of the tray through 
space F. The tray is cooled below by the entry of the air, and 
the hot gaseous products can be cooled by the hollow plate P, 
through which cold fluid, for example, air or water, is circulated, 
This plate, furthermore, serves to condense sublimed sulphur 
and other impurities. In very small burners the plate may be 











solid, since atmospheric cooling then suffices to reduce the tem. 
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perature of the burner. Thorough mixing of the air and pro- 
ducts of combustion is caused by passing them through a narrow 
passage D in the central or other part of the cooling plate P. 
Combustion of traces of sulphur is thus completed here and in 
the chamber L, to which additional air may, if necessary, be 
supplied through pipe G. The gases pass round the charging 
hopper K and issue by M. In order that the tray C may be 
removed for cleaning or other purposes, the burner has an 
extension shown at E in the drawings. This extension is closed 
by a plate or fire-door, and its height R S above the base of the 
burner is preferably such that the width of the annular space 
F at the rim of the tray is kept substantially uniform.— November 
6th, 1912. 











SELECTED AMERICAN PATENTS. 
| (From the United States Patent-office Official Gazette.) 





1,032,168.—CHANGE SPEED GEARING, A. G. Waterhouse, New 
York, N.Y.—Filed October 10th, 1911. 

There are in this device the usual driving member, a driven 
member, a countershaft, and means for transmitting rotation 
from the driving member to the countershaft. Means are also 
provided for locking the driving with the driven member for 
corresponding rotation. Two toothed wheels are rigidly joined 
and slidably but non-rotatively mounted on the driven member. 


1,032,168] 








current, and the entire operation will proceed between the car- 
bon C and the walls, to which latter current is supplied by the 
metal terminal B.— November 6th, 1912. 


TESTING AND MEASURING INSTRUMENTS. 


11,254. May 11th, 1912.—Improvep Apparatus For INDICcAT- 
ING THE ALGEBRAIC SUM OF THE DEFLECTION OF Two OR 
More Measvurinc InstRuMENTS, Siemens and Halske 
Aktiengesellschaft, of Askanischer Platz, 3, Berlin, S.W. 

The accompanying engraving shows an example of an electric 
measuring apparatus with two coupled measuring devices, in 
which the end parts of a cord B are wound in opposite directions 
over the circumferences of the discs and the ends of the cords 
secured by pins to the discs. Since this arrangement 
entirely prevents any slip of the cord on the discs, the tension 
of the cord can be made very slight, and need be only sufficient 
to prevent the cord from hanging loosely between the two discs. 

In the example shown, the small tension required is due to a 

spiral spring F secured to the spindle of the second measuring 

device. This spring opposes the action of the spring P, which 
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restores the indicator Z secured to the left-hand spindle to its 
zero position, when the sum of the torques on the spindles of 
the two measuring devices becomes nought. If, for example, 
the torques exerted at any time tend to turn both spindles to 
the right, the indicator Z is displaced from its zero position by 
an amount corresponding to the sum of these torques so that 
the spiral spring P is stretched, but the tension on the spiral 








moulding-box, there being no liability for tilting to take place, 








spring F is reduced. The tension of the spring F acting on the 








Two corresponding co-acting wheels are mounted rotatively but 
non-slidably on the countershaft and made wide enough to 
remain in mesh irrespective of any position to which the wheels 
on the driven member could be shifted. A slidable non-rotat- 
able clutch is mounted on the countershaft and is adapted for 
engaging with either of the wheels on it, and there are means for 
sliding the connected wheels on the driven member and the 
clutch on the countershaft. There are eight claims. 


1,032,193.—TuBE-CLEANING Toor, W. S. Elliott, Pittsburgh, 
Pa.—Filed February 16th, 1910. 

This patent is for a tube cleaner comprising a rotatable head 
having @ projecting shank formed with a plurality of open end 
slots, with a plurality of cutter-carrying arms pivoted in these 
slots and having their pivot pins provided with bearings in the 


1,032,193 





walls of the slots. ‘The head has angular recesses in between the 
slots and a keeper is arranged to fit, over the threaded shank. 
A plurality of projections fit into these recesses and engage the 
ends of the pins. Means are provided for normally securing the 
keeper against longitudinal movement, 
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The Coming of the Motor Ship. 


Motor ships seem to be almost in danger 
of becoming commonplace. In the past few weeks 
we have recorded the trial trips of two of them which 
took place on two consecutive days during the past 
month; this may surely be said to mark a definite 
step in the history of the marine motor. The Juno 
is the second ocean-going motor ship turned out by 
the Nederlandsche Fabriek, while the Rolandseck 
is the first yet constructed by the J. C. Tecklenborg 
A.G. It is interesting to note that the two engines 
are nevertheless of the same general design, viz., 
poth are of the open type and both have crossheads 
and guides ; the trunk piston may be said to be non- 
existent for commercial work. The most important 
diflerence between the two sets of engines is that the 
Juno’s are four-cycle while those of the Rolandseck 
are two-cycle. As we stated in our article, it is very 
difficult to obtain any impressions upon which com- 
parisons between the two can be made from external 
examination, but the Rolandseck and the Monte 
Penedo should shortly be able to supply useful inform- 
ation as to the practical working of the two-cycle 
engine in daily use at sea. Upon this information 
comparisons may be made with the results obtained 
by the more numerous representatives of the four- 
cycle engine which are at present in actual commission. 


The Electrification of the Berlin Railways. 


Tue Bill providing for the electrification of 
the Berlin suburban railways, which was laid before 
the Prussian Chamber of Deputies some eight months 
ago, has not yet arrived at a very advanced stage. 
In Committee a number of objections had been made 
to the proposal and the question had even been raised 
as to whether it would not be advisable to let the 
project fall entirely and meet the increasing passenger 
traffic by the introduction of larger steam locomo- 
tives. A fresh memorandum containing a_ vast 
mass of information has now been laid before the 
Chamber in reply to this, and the numerous other 
questions that had been brought forward in the course 
of the discussions. The conclusion arrived at is that 
no improvements in steam traction would enable the 
railways to cope with the growing traffic and moreover 
that electric traction will finally prove to be more 
economical. For instance, with steam locomotives 
it would be possible to run a maximum of thirty-two 
trains an hour with a total of 19,500 seats, whereas 
with electric traction as many as forty trains with 
24,400 seats could be run; the electric trains could 
also be divided so as to accommodate a smaller 
number of passengers at certain times of the day 
when traffic is less brisk. With regard to the question 
of the supply of electric energy, to which reference was 
made in our issue of November Ist, the memorandum 
states that no contract has yet been signed, but that 
offers have been received from private firms for the 
supply of current at 3.3 to 3.8 pfennig—nearly $d.— 
per kilowatt-hour, and in any case the State will 
reserve the right to buy up the power stations. 


Opening of the Montreal Floating Dock. 


UNDER vice-regal patronage and with the 
leaders of the commercial, social, and political life 
of the nation in attendance, the immense floating 
dry dock built at Barrow, the Duke of Connaught, 
was formally and officially declared open for business 
at Montreal on Monday, November 18th. It was a 
half-holiday in port, and over one thousand repre- 
sentatives of the big interests of Canada were at 
Maisonneuve when his Royal Highness the Duke of 
Connaught, in reply to an address by Major G. W. 
Stephens, President of the Harbour Commissioners 
of Montreal, concurred in by his two colleagues, Mr. 
C. C. Ballantyne, and Mr. L. E. Geoffrion, declared 
the dock open for the trade of Canada. The Governor- 
General predicted the coming of a day when the flag 
of the Canadian mercantile marine would fly on every 
sea. In glowing terms he referred to the work of the 
Commissioners whose constant effort for the improve- 
ment of the port had been crowned by the safe arrival 
across the North Atlantic of the floating dock. He 
paid tribute, too, to the hardy Dutch seamen, who 
for sixty-four days had battled with the gales of the 
ocean and safely led the unwieldy tow into port. It 
may be useful to recall that the dock has a lifting 
Capacity of 25,000 tons, is 600ft. long, and has a 
clear width of 100ft. 


The Electrification of the Swiss Railways. 


_ TxHE Commission appointed to study the 
question of the electrification of the Swiss railways has 


recently issued a final report in which it sums up the 
result of its labours on this subject. It arrives at 
the conclusion that the 15,000-volt single-phase 
15-cycle system is the best from a technical and 
economic point of view. A considerable portion of 
the report is devoted to the Gotthard Railway and its 
proposed electrification. It is projected to extend 
the power stations at Lake Ritom and Géschenen so 
as to increase their efficiency to 95,000 horse-power 
together. The total costs are estimated at 67} 
million frances, of which the principal items are 
29 millions for the construction of works for pro- 
ducing and distributing the energy, 22 millions for 
rolling stock, workshops, &c., and 9} millions for 
overhead and conducting wire. The costs of main- 
tenance are estimated at a little over 7 million francs 
a year, a sum considerably lower than the actual costs 
of maintenance at present. It is estimated that the 
cost of carriage with electric traction amounts to 
0.7 centime per ton-kilometre, whereas the cost in 
1908 with steam traction was 0.94 centime. The 
Commission has also estimated that if all the Swiss 
railways were electrified the water power works would 
have to be increased to a maximum capacity of 
500,000 horse-power ; the water power available is, 
however, much more than sufficient for the purpose. 


French Explosives. 


AFTER a long investigation into the causes 
of the dangerous instability of French explosives, 
a conclusion has been arrived at which lays the blame 
entirely upon a slackness in the method of manufac- 
ture. At first it was assumed that the gun-cotton 
employed in the French navy had an inherent in- 
stability which it was impossible to remedy, and a 
suggestion was made that it would be desirable to 
replace it with nitro-glycerine. This would mean 
an entire renewal of the ordnance, while it would take 
some years to manufacture sufficient supplies of 
explosive. Such a radical transformation would 
obviously be extremely costly, while it would place 
the navy in a state of serious inferiority during the 
period of transition. Experiments with nitro- 
glycerine explosives, however, have convinced the 
French authorities that they are no safer than the 
nitro-cellulose, while guns will fire nearly four times 
as many rounds with the latter explosive as with the 
nitro-glycerine. Besides, advantages are claimed for 
the B explosive as regards ballistic value that render 
its suppression impossible, except in a case of absolute 
necessity. The investigation has, therefore, turned 
upon the manufacture of the explosive, and it is 
argued that the disasters in the past have been caused 
by explosives made with cotton of unequal quality 
and under defective conditions. The results of these 
investigations have been summarised in a report 
presented to the French Parliament by M. Benazet, 
who affirms the superiority of the B explosive, and 
asserts that its stability depends solely upon the 
quality of the cotton, the proportion of the ingredients, 
and the temperature during manufacture. Conse- 
quently, the remedy lies in a more careful supervision 
of the powder factories. It is generally believed that 
the report will be approved by the Chamber of 
Deputies, and that the B explosive will continue to 
be used in the French navy under conditions of manu- 
facture and supervision that, it is hoped, will con- 
siderably reduce the risk of disaster in the future. 


The Deadlock on the Prussian Railways. 


THE much vaunted administration of the 
Prussian railways has recently met with much sharp 
criticism on account of its total incapacity to deal with 
the increase of traffic of the last few months. A 
dearth of trucks is no uncommon phenomenon at 
this season, but it has never been so severely felt or 
had such disastrous consequences as in the present 
year. Beginning in August an ever increasing diffi- 
culty in obtaining trucks made itself felt in West- 
phalia, particularly in the Ruhr coal district, became 
acute in October, and resulted practically in a dead- 
lock during November. It is stated that there was 
a lack of 177,398 wagons in October, while in Novem- 
ber things had reached such a state of confusion that 
the lack of trucks. became a minor evil in comparison 
with the general inadequacy of all the traffic arrange- 
ments which then became evident. It appears that 
the construction of fresh lines and shunting stations, 
&e., has not kept pace with the increase in trade, 
and moreover that the staff of the railway administra- 
tion has been kept practically stationary for some 
years. Various estimates have been made of the loss 
caused to industrial circles through the impossibility 
to execute orders, and although it is difficult to check 
these statements, it seems probable that the coal 
mine owners alone have suffered at any rate a tem- 
porary loss of about £2,000,000. On the 23rd of the 








month a conference was held at Essen for the purpose 
of devising means of overcoming the trouble. The 
Prussian Minister of Public Works, who was present, 
stated that very extensive measures would be taken 
before next autumn t» prevent a recurrence of the 
present disastrous state of affairs. During a discus- 
sion in the Prussian Chamber on the 28th he stated 
that large sidings would be constructed in various 
places in the Ruhr district to receive trucks which 
could not be dealt with immediately in the shunting 
yards ; new railways would be built and additional 
rails constructed on existing lines ; while it was pro- 
posed to increase the stock of wagons by 8} per cent. 
or 9 per cent. 


The Aeronautical Committee’s Report. 


THE Advisory Committee for Aeronautics 
appointed by the Government in 1909 issued its 
third annual technical report during the course of 
the month. As on past occasions, chief interest 
centres round thé accounts given of the experimental 
research conducted during the year at the National 
Physical Laboratory under the direction and auspices 
of the Committee. What this research has been 
concerned with and what it has achieved will be 
gathered from the summary of the report which we 
conclude in this issue. Without going into details, 
we may say that, in general, attention has been paid 
to certain features connected with the design and 
use of aeroplanes, on which information was either 
wholly lacking or, if already available, required con- 
firmation. In contrast with the two previous reports, 
this year’s shows a satisfactory disposition to relegate 
problems connected with the dirigible balloon to a 
secondary position. Coupled with this fact, we rejoice 
to note that the Committee is no longer content with 
the results of small scale model] experiments and their 
attendant drawbacks and elements of uncertainty. 
Direct investigations with full-sized practical aero- 
planes have already begun at the Royal Aircraft 
Factory, and have already resulted in the production 
of an excellent machine, the BE2 biplane, which 
we illustrated a fortnight ago. That such work is 
more costly and in certain of its phases more dangerous 
than that conducted with models is obvious. But 
the one is the necessary complement of the other, and 
neither can be carried out properly by itself. The 
Royal Aircraft Factory is largely indebted to the Labora- 
tory for the success of the machines so far built there, 
and has in return indicated certain fresh directions 
along which to pursue research, such as is best carried 
out, in the first instance, with models. The continua- 
tion of this co-operation and of the present practice 
of publishing freely the knowledge thus accumulated 
is one of the best influences at work in this country 
at the present moment for the development of arti- 
ficial flight along sound and useful lines. 


A German Mouth for the Rhine. 


In our issue of April 5th we reported on a 
scheme for providing an outlet for the Rhine at a 
German port on the North Sea. A new project has 
now been worked out by Herr Rosemeyer, a Cologne 
engineer, and was discussed on the 15th of the month 
by the society formed for the promotion of this idea. 
In the new plan Emden is again chosen as the outlet, 
but it is proposed that the canal should start much 
higher up the Rhine, viz., at Cologne, as by this 
means advantage could be taken of the natural slope 
of the land and the fall of the canal could be used for 
the production of electric energy. The navigable 
channel is to be at least 7 metres deep, so that large 
sea-going ships can go up as far as Cologne, and it is 
to be wide enough for two ships to pass each other. 
The costs are estimated at between £8,000,000 and 
£17,000,000, and Herr Rosemeyer calculates that 
the profits would be such as to allow of the construc- 
tion of the canal by a private company. In spite of 
the very general feeling in favour of cutting a 
canal similar to that described, this particular project 
was not greeted with much enthusiasm and was not 
considered very practicable. A representative of 
the Prussian Minister of Public Works who was pre- 
sent at the meeting expressed his conviction that on 
account of the numerous railways and roads to be 
crossed the costs would amount to two or three times 
as much as estimated, and he was confident that the 
Government would not approve a plan which, if not 
successful, would weigh heavily on the most important 
industrial district of Germany. Finally a Commission 
was appointed to examine the technical side of the 
question and report on it. 


Iron. 
Is iron once more coming by its own is a 





question which many_must have asked who have 
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watched its remarkable advance during the last few 
months, or who have read the paper by Mr. Pilkington, 
contributed to the Staffordshire Iron and Steel 
Institute at Dud'ey a few weeks ago, and reported in 
abstract in our last issue. The coming of mild steel 
almost drove iron out of the market. It was cheaper 
and stronger, and those two advantages appeared to 
outweigh all other qualities. Now, however, there 
seems to be a revulsion of feeling, and users are 
beginning to specify iron where for many years 
nothing but steel had been used. The arguments 
in its favour cf most consequence are that it is less 
subject to corrosion, that it is less liable to so-called 
mysterious failures, and that it stands repetition of 
shock better. Probably every one of these points 
will be denied by the steel people. The first certainly 
has never yet been proved conclusively ; the second, 
they will show is due to carelessness in manufacture, 
and the third they will probably deny. But the fact 
remains that whereas a few years ago there was little 
demand for iron outside a limited circle, now there 
is a larger demand than can be met. The oppcr- 
tunity for which inventors of mechanical puddling 
furnaces have waited so long has come at last. 


The German Aerial Navigation League. 


THE newly founded Aerial Navigation 
League, which occupies the same position with regard 
to aerial navigation in Germany as the Navy League 
does to the navy, held an extraordinary meeting at 
Cassel on November 3rd, with Herr Bassermann, 
leader of the National Liberal Party, in the chair. 
After pointing with pride to the powerful army and 
navy created by the German Empire, Herr Basser- 
mann went on to urge the necessity of supporting 
the Government in its efforts to bring the air fleet 
up to the level of that of other Great Powers. Cap- 
tain von Pusstau, a German aviator who has recently 
studied the question of aerial navigation in France, 


gave the meeting the results of his investigations and 


spoke at some length on the necessity of creating a 
powerful aerial navy. He pointed out that while 


there had been hardly two dozen aeroplanes at the 
recent German manceuvres, as many as seventy-two 
French aviators had taken part in the French man- 
ceuvres ; the difference between the two countries 
was, however, merely in quantity and not in quality. 
The importance of aircraft in war had, he said, been 
proved both in the Tripoli war and the present 
struggle between the Balkan States and Turkey. He 
spoke admiringly of the success of the English hydro- 
aeroplanes and expressed the opinion that these 
machines were invaluable for reconnoitring purposes. 
With regard to the capacity for bomb throwing he 
maintained that it was impossible to exaggerate the 
importance of a powerful air fleet. A resolution was 
unanimously passed by the meeting requesting the 
Reichstag to comply as far as possible with the 
Government demands for the strengthening of the 
air fleet and for the erection of numerous airship 
sheds and harbours and aeroplane stations 


The Disposal of Sewage Sludge. 


THE disposal of sewage sludge is a difficult 
matter at any time, but it is rendered all the more 
troublesome if fatty substances be present to a 
marked degree. The liquors resulting from the 
cleansing of wool are heavily charged with oleaginous 
matter, and they are a serious nuisance at the disposal 
works. The sewage of Bradford, and possibly to a 
lesser degree that of Bolton, suffer from this cause, 
and these two places have just opened new works 
for treating the sludge so as to remove the grease 
from it. Though both are, apparently, satisfactorily 
achieving their object, they are doing so on somewhat 
different lines. At Bradford the sludge is boiled in 
vats heated by live steam, and is then passed through 
filter presses. The grease by reason of its heated 
condition flows with the water through the filter 
cloths, and when cold separates from the water, 
ficating to the top. From 12 to 15 tons of grease, 
worth from £12 to £15 per ton, are, it is said, recovered 
every twenty-four hours, while the pressed cake, 
since it contains no lime, sells readily for agricultural 
purposes at 3s. per ton at the works. At Bolton 
the sludge is, first of all, drained till it is of a slimy 
consistency, and it is then dried in brick-lined cylin- 
ders heated with coal. It is then treated with a small 
quantity of acid, and further heated in retorts, 
while at the same time being subjected to the action 
of superheated steam. The effect of the latter is to 
free the sludge of grease, which is carried along with 
the steam to a series of condensing pipes, where it 
separates out. In both cases innocuous substances 
appear to be the outcome of the operations, and all 
these substances are marketable. The Bolton re- 


siduum, after the removal of the grease, is stated to 
have a peculiarly high manurial value, 


It is too 














early yet to know exactly what the financial results 
of the two methods are, but it would at any rate seem 
that they should a good deal more than pay their way. 


Trades Union Law. 


Durine the month a legal decision on 
the textual meaning of an important clause in 
the Trades Disputes Act has been given, and 
cannot fai] to have great results. Its effect is to 
put it in the power of all trades unions of work- 
men, or associations of employers, to commit 
torts without suffering the penalties due. The 
outline of the case can be given in a few words. 
A firm of printers—Vacher and Co.—was pilloried 
in a pamphlet issued by the London Society of Com- 
positors on the grounds that it treated its men in a 
way that did not meet with the approval of the 
society. Vacher and Co. took action for libel against 


the society, and the society sought shelter behind a | 


clause in the Trades Disputes Act, which provides 
that “an action against a trade union, whether of 
workmen or masters, or against any members or 
officials thereof . . . .in respect of any tortious 
act alleged to have been committed by or on behalf 
of a trade union ”’ shall not be entertained by any 
Court. The case went to appeal and from there to 
the House of Lords, which decided that there was no 
reason for giving anything but the plain meaning 
to the words, and that the London Society of Com- 
positors could not be held liable. This is a reductio 
ad absurdum with a vengeance, and we cannot help 
feeling that the consequence must be to bring about 
a repeal, or at least a revision, of aclause so palpably 
ridiculous. It is now in the power of any trade union, 
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THE PANAMA CANAL. 
By PERCY F. MARTIN, F.R.G.S. 
No. IT.* 

GATUN LOCK GATES. 

Wits regard to the Gatun Lock considerable differ. 
ence of opinion existed—and, for the matter of that 
still exists—among the consulting engineers ag to 
whether intermediate gates in both middle or lower 
locks should or should not be adopted. In the event 
of these not being introduced there would have been 
a saving of 900,000 dols. (£180,000), but Lieut.-Co] 
H. F. Hodges, assistant chief engineer-in-charge of 
the First Division, who has been responsil)le for 
practically the whole of the work undertaken jp 
connection with the locks, finally determined that the 
extra expenditure of water was worth more than the 
saving of the above-mentioned sum, and the gates 
therefore were included in the adopted design. Ovyep 
92 per cent. of the concrete is now in place, that in 
to say, the concrete for the system of the three twin 
locks amounted to 1,901,138 cubic yards out of 
| total of 2,050,000 cubic yards. The gates are now 
| practically finished, and the end of the year should 

see the work carried to completion. A veneral 

| view of the Gatun Locks is afforded, in one of the 
blocks printed in the Supplement, looking southwards 
purse showing the north-east end of the construction, 
| with temporary cofferdam in place. This view was 
taken in June last. Another engraving in the 
| Supplement represents a general view looking north- 
wards along these locks towards the north. Both 
views were taken in June of this year. 

With regard to the two pairs of locks at Miraflores, 
great difficulty has been experienced by the designers, 
| owing to the tidal variation, which has been known to 
reach 23ft. when extreme stages in the levels had 
| coincided with extreme tides. The 1000ft. lock 











not 1 libel, bu ‘ommit a hundred and one} _. =a 
not only to libel, but to c t a hundred and | will only be used for vessels of extreme size in case 


other tortious acts, and then to plead that no Court 
may entertain an action against it. Any amalga- 


mation of employers has it in its power to do the same | vessels. 


thing. Clearly the licence that such an interpretation 


of the clause in question permits must lead to its | § 


overthrow. 


Italian Railway Finance and Electrification. 


THE 1911-12 financial year lately closed by | 
the Italian State Railways is looked on as satisfactory 
by the Government, in spite of showing a lesser gain | 
for the Treasury of nearly seven million lire. Last 
year’s profit of 38,067,000 lire is reduced to 31,145,000 
lire, but improvement is seen in the economic status | 
of a concern which, suffering from starvation when 
redeemed by the Government in 1905, is still paying 
the doctor’s bills incurred during its illness. During 
this year 8,000,000 lire, over and above the sum | 
expended in 1911, have been devoted to arrears of 
repairs, 2,000,000 lire extra to the permanent way, 
and 10,000,000 lire extra to other betterments. | 
The wages account has risen by 15,000,000 lire with 
the Act of April 11th, 1911, while the coal bill is 
swelled by nearly 8,000,000 lire, an item caused 
principa'ly by the rise in prices and one whose absence | 
would have alone sufficed to convert the present 
decrease into an increase on last year’s profit. The 
expenses show therefore an excess of about 43,000,000 
lire over 1911, and, if from this be deducted the 
7,000,000 lire to the Treasury and nearly 9,000,000 
lire due to the ticket surtax, it is clear that the earn- 
ing powers of the undertaking have again increased 
by about 27,000,000 lire. The receipts now repre- 
sent a 54 per cent. increase over those of 1905, but 
it would be misleading to advance the case as an 
argument for the nationalisation of British railways. 
The circumstances are wholly different. With regard 
to the extra coal expenditure the evil is not considered 
transient, and since fears are entertained as to the 
lasting powers of the Caucasus oil wells the general 
use of electricity in a land of streams and hydro- 


| of the down lockage, and for up lockage the 00ft. 
| lock is admitted to be sufficient even for those 
Splendid progress has also been made with 
| these locks ; over 90 per cent. of the concrete for the 
system of the two twin locks was in place on October 
| 26th, the total amount on that date being 1,284,502 
cubie yards (bucket measurement) out of a total of 
approximately 1,412,736 cubic yards. 

The lock gates are of steel, 7ft. thick 65ft. long, and 
47ft. to 82ft. high—see Fig. 3, which is reproduced 
from a photograph taken on March 12th last of the 
West Chamber looking north from the south end. 
The construction of the three sets of gates will be 
observed. As a contrast Fig. 4 is interesting. It 
shows the East Chamber of the Pedro Miguel Locks 
looking south from the Forebay, the Upper Guard 
gates being in the foreground. The Gatun Lock 
gates weigh from 300 to 600 tons each, 92 leaves 
being required for the entire Canal, the total weighing 
57,000 tons. As in the case of Gatun Lock, inter- 


| mediate gates have been used in order to save water 


and time in locking small vessels through, the gates 
being so fixed as to divide the locks into chambers 
600ft. and 400ft. long respectively. It may be said 
that 95 per cent. of the vessels navigating the high 
seas are less than 600ft.-long, so that there should be 
no difficulty encountered in this respect. The Mitre 
gate mooring machine for the Upper Gatun’ Locks is 
shown in Fig. 5, in which the structural steel girders for 
the towing locomotive track supports will be seen 
in the foreground. 

The work of building this type of lock, upon which 
so vigorous a discussion took place at one time, affords 
an excellent answer to the contention of those engi- 
neers—at whose head was Colonel George W. Goethals 
—who insisted upon a lock type of canal. It will 
be remembered that the final decision. was really that 
of a minority of a number of consulting engineers. 
Colonel Goethals declares that during the six years 
which have elapsed since this type of canal was 
decided upon—June 29th, 1906—nothing has occurred 
which has occasioned any uneasiness upon the part 
of those responsible for the carrying out of the work, 
nor to cause them to doubt either the wisdom of the 
choice made or the ultimate success of the under- 
taking. President Roosevelt observed at the time 
that the discussion was at its height: ‘‘ Any attack 





electric specialists is coming to be regarded as an 
immediate necessity. 


A Big Gun Explosion. 


WE put on record here, in as few words as 
possible, the fact that during the early days of the 
month a new 13}in. gun was destroyed at Shoeburyness 
by an explosion. . What was the cause of the explo- 
sion, and what the precise nature of the damage done, 
are facts which the Government considers advisable to 
keep to itself. It is understood to have been brought 
about by the explosion of a high explosive shell 
when about half-way along the barrel, but what led 
to the premature detonation of the charge has not 
been stated, and is, not improbably, still unknown. 
The quietness with which the accident has been 
dismissed from the public mind is in marked contrast 
to the excitement caused by famous explosions of the 
past, and indicates how thoroughly the Government 
can suppress public inquiry when it deems it for the 


on this type, the lock type of canal, is in reality, 
merely an attack upon the policy of building any 
canal at all.” One of the engravings in the Supple- 
ment shows the Miraflores Locks as they appeared 
last month (October) looking north from Cocoli Hill. 


GATUN SPILLWAY DAM. 


One of the most interesting of the main. engineering 
undertakings now approaching completion is the 
construction and erection of the Spillway Caisson 
Dam, intended for the spillways of the Gatun and 
Miraflores lakes. A view in the right-hand upper corner 
of the Supplement shows this dam as it appeared 
on August 4th last looking west. Although the 
caisson will not be required until the next dry 
season—as already stated, the rainy season is now at 
its height—it has been decided to proceed with the 
erection at an elevation between 55ft. and GOI. 
above sea level at the lake side of the east wing of 
the dam, there being abundant time to complete 
the caisson before the rise of the lake surface above 





public good to do so 


* No, I. appeared November 29th. 
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elevation plus 50ft. Shortly after the spillway gates 
have been closed, in order further to raise the lake, 


the caisson will be floated off and held ready for 


service. 
So far as outward appearances are concerned the 
i 


eaisson will present the aspect of a simple rectangular 
box. The framework will consist of vertical and 
horizontal girders supporting a system of intercostals 
to form the skeleton. This framework will be covered 
on both sides with steel sheathing plates, so as to form 
a water-tight box, into which will be put a sufficient 
amount of concrete ballast to cause it to float upright 
and at the proper depth in the water. Timber keels 
and side sills are provided to make tight joints with 


upper side of the upper flange of the valve and on the 
lower side of the lower flange of the case, when the | 


valve is down. The seal consists of a leather washer 
made up in sections of leather }in. thick, and held 
down by segmental plates bolted to the flange. 
leather projects }}in. beyond the flange, and normally 
jin. of the leather makes contact with the opposite 
flange. 
jyin., which is the radial clearance of the valve ard 
case. A flexible seal is used at the top of the valve, 





bottom it would be practically impossible to have 
both tight at the same time on account of mechanical 
irregularities which are likely to exist in machined 


The | 


This distance may vary by plus or minus | 


because if a solid cortact were used at both top and | 


the experiment, that all valves of this type are now 
being modified in the manner indicated. 

Although it is highly improbable that a second 
canal will ever be built similar to that which is now 
approaching completion, should such an undertaking 
be contemplated, the project would be considerably 
facilitated, not alone by reason of the experience 
which has been gained in connection with the Panama 
| Canal, but owing to the voluminous records which 
| have been kept, from the first day of the American 
operations until now—records which, there is every 
reason to believe, will be as admirably maintained in 
| completeness up to the last day of active work. 
Upon several previous occasions attention has been 











Fig. 3—GATUN UPPER LOCKS—WEST CHAMBER, MARCH, 1912 


the ogee between piers, and the vertical seats against 
which the caisson will rest when in use. The hori- 
zontal girders, which will be three in number, 
and the top truss will measure 49ft. 6in. in length by 
4ft. 3in. in width, with web plates jin. thick. They 
will be bolted at the end of the two vertical girders 
22ft. 6in. long, 5ft. 9fin. wide, and jin. thick in the 
web, and each of the three long spaces thus formed will 
be crossed at right angles by nine vertical intercostal 
plates, gin. thick. This sheathing will vary in thick- 
ness according to the pressure on it from 3in. to ;‘;in., 
and all of the material will be of specially tested 
structural steel. 

For ballast, conerete will be laid approximately 
2ft. 6in. deep over the entire bottom girder, with a 
slight grade towards a sump near the centre. A 
number of movable concrete blocks 8in. square by 
6in. deep will be placed on top of this as a means of 
adjusting the ballast. 

The pipes for letting water into the caisson will be 
situated above the second girder, holes in which will 
allow the water to drain to the bottom. There will 
be two such pipes 4in. diameter controlled by long- 
stemmed valves operated from the girder above. 
Swash bulkheads will minimise the rolling of the 
water within the caisson, assuring steadiness. The 
flange pipe, through which water will be let into the 
space between caisson and gate at the conclusion of 
repairs to the latter, is at the same level as the filling 
pipes and between them. This will be 10in. in dia- 
meter, of cast iron, and controlled by an extension 
valve similar to those for the filling pipes. 

The pump for unwatering the caisson to float it is 
to be of the horizontal force type, hand-operated by 
two handles. It will have a 6in. stroke, and will 
draw water from the sump in the ballast 3in. suction 
pipe and force it through a 2}in. discharge pipe, 
emptying through the side of the caisson about lft. 
below the top. When the caisson is sunk in place 
on its seat, its top will be 2ft. 8in. above the surface 
of the lake at the maximum elevation of 87ft. above 
sea level. The arrangement of pump ard valves is 
no less interesting from an engineering point of view 
than the caisson itself. Unfortunately, space does 
not permit of a full description of this apparatus or 
of other details of construction. It may, however, 
be added that the caisson complete will contain 
approximately 53 tons of structural steel, and that 
't will be made in an exact duplicate for the Mira- 
flores 8} i llway. 

_It may be remembered that among o he details 
given in THE ENGINEER of June 9th, 1911, were those 
relating to the main valves (Stoney Gate) and to the 
valve machinery used in the locks at Gatun, Pedro 
Miguel, and Miraflores. A slight mod fi ation has 
Just lately been made in the seals of the cylindrical 
valves, and, in view of the fact that this modification 
has resulted in a considerable r duction of the leakage 
found in early tests, a brief referen e to it may prove 
of interest at this juncture. The valve consists «ss n- 
tially of a hollow cylinder mounted on a vertical stem 
and resting when closed on a conical seat. When 
opened, the valve rises into a concentric case directly 
above, _The opening between the two rings is closed 
by a pair of leather seals mounted resp: ctively on the 
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parts of this size. When a flexible seal is used the 
gap will be closed, even though variations in the level 
of the seal exist. 

It has been found, by studying the working of a 
valve equipped in this manner, that although leather 
is classed as “flexible material,” it still possesses 
enough stiffness to hold the valve off its seat when 
sufficient difference in the level of the flanges exists. 
The stiffness of the leather is apparent when attempt- 
ing to bend the material at short radius. In one 
case the valve was suspended in this manner by the 
leather seal from ten to fifteen thousandths of an inch 
above the seat, and not touching it at any point. 
Clearly the leakage through this opening under 60ft. 





Fig. 4—PEDRO MIGUEL LOCKS—UPPER GUARD GATES, JUNE, 1912 


drawn in these columns to the thoroughly systematic 
manner in which the constructional operations upon 
the Isthmus, as well as the general administration, 
have been arranged, each department being separately 
managed, and the whole forming as exhaustive and 
effective a combination as could be got together. 
The monthly report which is rendered by the chair- 
man and chief engineer to the United States Secretary 
of War goes minutely into every separate operation, 
setting out its exact cost, and estimating, within a 
reasonable period, when it is likely to be completed. 
So far as human foresight can secure perfection, that 
completeness is attained ; everything proceeds with 
remarkable regularity, the whole gigantic enterprise 














Fig. 5-UPPER GATUN LOCKS—GATE OPERATING GEAR 


head would be excessive. In order, therefore, that 
the leather seal should allow the valve to take a proper 
seat under the conditions described, it was decided 
to bevel the edge of the segmental plate nearest the 
free end of the leather seal, thus allowing the leather 
to bend at an increased radius for a given irregularity 
of the flanges. The plates were removed, bevelled, 
and again put in place, and when the leakage tests 
were again made with this modification, it was found 
that the leakage under 60ft. head amounted to .014 
cubic feet per second, which was a vast improvement 
over the previous tests, which showed leakage in 
excess of .5 cubic feet per second._ So successful was 





moving slowly but surely towards its final achievement 
with scarcely a check and but few ill chances. 

The extraordinary progress above recorded in 
connection with the lock construction applies also 
to practically the whole of the work upon each of the 
three divisions—the Atlantic, the Central, and the 
Pacific. Much might be said, for instance, were 
space available, of the admirable permanent works 
which have been established at the Pacific entrance 
of the Canal, and which are known as the Balbao 
shops; of the singularly complete and efficient 
hydro-electric plant which is now being erected at 


' the spillway of the Gatun Dam ; of the extraordinarily 
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rapid steam shovel work upon the Central Division ; 
of the progress in lock-gate erection ; of the remark- 
able dredging operations which are going on con- 
tinually at the depth of 71ft. below sea-level, and many 
other branches of the complicated undertaking. 

In this memorable work over 40,000 human beings 
are actively concerned. Out of the total population 
of the Canal Zone, which is estimated at 71,682 men 
women, and children, 42,174 rank as employés of the 
Canal Commission and the Panama Railroad. It is 
interesting to observe that by far the great majority 
are “ British ”’ subjects ; it is necessary to add, how- 
ever, that these for the most part consist of full- 
blooded negroes from the British West Indian Islands. 
Thus there are 22,393 West Indian negroes working 
side by side with 8199 citizens—black and white— 
of the United States; 3903 native Panamanians, 
3809 Spaniards, 2263 French, 1285 Greeks, 967 
Colombians, and 800 Italians. There are also many 
Chinese, Japanese, Hindoos, and a very few—I 
believe not more than two—Philippinos. It is a 
noteworthy fact that among such a heterogeneous 
population, comprising some very “ tough ” charac- 
ters, there should have been so little friction and so few 
serious strikes. These latter, when they have 
occurred at all, have usually been of a character 
which easily admitted of an amicable settlement. 
The well-known fairness with which Colonel Goethals 
administers the affairs of the Isthmus has, no doubt, 
accounted for this satisfactory termination. 

One can understand how easily the progress of 
the whole great undertaking could have been arrested 
and seriously affected by any widespread labour 
movement; and, knowing this, it has been one of 
the most earnest efforts of the Administration to 
promote and preserve a feeling of confidence and 
goodwill ; such, indeed, as has existed on the whole 
between employers and employed. Nevertheless, 
labour agitation has not been lacking, nor paid makers 
of trouble neglectful of their usual opportunities to stir 
up discontent. In some cases they have succeeded, 
but never to any very serious extent. 

Nor have socialistic and anarchial teachings been 
the only troubles with which the authorities have 
had to contend. There has been maintained in 
certain hostile quarters within the borders of the 
United States a continual campaign of misrepresenta- 
tion with regard to the physical conditions of the Canal, 
and this campaign has been of such a nature as to 
compel the authorities to take notice and refute it, 
if only in order to allay public excitement and ner- 
vousness at home. It may be remembered that in 
the early days of construction a fierce attack was 
made upon the responsible engineers, and, indeed, 
upon the entire Board of Commissioners, each of whom 
receives 14,000 dols. (£2800) per annum, with regard 
to their final selection of a lock-versus a sea canal. 
Among those who loudly proclaimed disaster for the 
lock canal was M. Bunau-Varilla, undoubtedly an 
authority, and formerly connected with the Com- 
mission as one of its members. This distinguished 
engineer has consistently denounced both the lock 
project and the design adopted for the Gatun Dam, 
and each fresh landslip which has taken place has 
merely served to enrich his language of disapproval. 
Nevertheless, the design of the dam has been adhered 
to, and the engineers, as already indicated, have had 
no reason whatever to regret their determination to 
disregard the evil prophecies indulged in. 

No sooner had this particular sensation died away 
than a fresh series of adverse reports made their 
appearance in a section of the American press regard- 
ing ‘“‘a voleanic eruption” which threatened the 
stability of the canal works, especially the famous 
Culebra Cut. The only evidence of any subterranean 
explosion was that brought by an anonymous captain 
of a line of fruit steamers trading between Central 
and North America, who declared that a large 
number of people—several thousands—had been killed 
and many Indian villages destroyed by an eruption 
of the Chiriqui Peak, near Bocas del Toro, Panama. 
It is curious to observe with what readiness this 
canard was credited. Columns of imaginary descrip- 
tion appeared in the American press, and were as 
eagerly copied into the columns of the English news- 
papers. The effect was to scare a great number of 
the negro labourers on the Isthmus, although they, 
being much nearer to the alleged scene of the disaster 
than the veracious chroniclers, knew nothing whatever 
of the occurrence as an absolute fact. It needed all 
the efforts of the authorities to prevent a panic and a 
general exodus of the labourers employed upon the 
Culebra Cut. The report, like others before and since, 
died a natural death, but the excitement which pre- 
vailed on the Isthmus in the month of April last (1912) 
will not readily be forgotten. It was eventually 
proved that no eruption whatever of the Chir:qui 
Peak had occurred. It would have been interesting 
to learn upon what authority beyond that mentioned, 
and which was flimsy enough, a famous Telegraph 
Company sent the telegrams to the British press, 
from Mobile, in the State of Alabama, which gave 
rise to the excitement. 

Disasters of some description have, of course, 
oceurred from time to time, as is inevitable in con- 
nection with an undertaking of such a vast character 
as the Panama Canal. One of the worst was un- 
doubtedly the explosion of several tons of dynamite 
which took place in the Culebra Cut towards the end 
of 1908, an accident which was occasioned by a 








steam shovel hooking a wire leading to a charge of 
dynamite. This one unfortunate occurrence resulted 
in the death of 10 and the serious wounding of 50 
other labourers. Deaths from falls, collisions, fires, 
and other causes have also been recorded. The toll 
which has been paid in human life has not, however, 
been excessive when the hazardous character of the 
work in hand is taken into consideration. Nor, 
indeed, can the death-rate be considered as coming 
within measurable distance of the records of appalling 
loss of life which took place during the whole of the 
French construction period, not alone from personal 
accident, but from disease. It will ever be to the 
credit of North Americans that they made such ample 
and effective provision, not only for the prompt 
treatment of their sick workmen, but for the actual 
prevention of disease. This fact stands out clearly 
enough when it is remembered that among the white 
population the annual death-rate per thousand from 
all causes, that is to say, both from accident and 
disease, has for some time past averaged 9.03 among 
the white population, and among the coloured em- 
ployés but 11.40, or a total for all workers of 10.84 
per 1000. In 1907, that is to say, three years after the 
Americans had taken over possession of the canal site, 
the annual death-rate per 1000 among the white 
employés was 15.34, and among the coloured em- 
ployés 19.48, or an average for all of 18.32. Pro- 
bably comparative vital statistics in connection with 
the French occupation exist—which extended over 
about a quarter of a century—but they are not 
available at the time of writing. 

And so, in a few months’ time, should no unforeseen 
calamity take place, the great project first conceived 
by the Spanish engineer Saavedra, in 1517 ; contem- 
plated but never attempted by the Germans upon 
the recommendation of Baron von Humboldt, and 





endorsed by the far-seeing Goethe; grappled with 


by a succession of Frenchmen, of whom de Lesseps | 
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original for the wings of the Royal Aircraft Facto 
biplane B E 2, illustrated in our issue of Novemhs 
22nd, page 536. The models were arranged with 
their chords parallel, and with the line joining their 
front edges at right angles to the chords. Arrange- 
ments were made so that the gap between the planes 
could be fixed at 0.4, 0.8, 1.0, 1.2, and 1.6 times 
the length of the chord. With each alteration jy 
the ratio, the lift and drift of the combination were 
determined at angles of incidence ranging from 
~— 2 deg. to + 11 deg. The results of the investiga. 
tion show that the drift is unaffected by the variation 
of the gap to chord ratio, and is practically what jt 
would be for the aerofoils tested separately and the 
results added. If anything, the drift of the binlane 
appears to be a little less than that of the equivalent 
monoplane. But when we come to the lift we notice 
a very marked effect produced by varying the gap to 
chord ratio. For instance, when the angle of 
incidence is 6 deg., the lift of the biplane is only 
61 per cent. of the lift which would be obtained fror) 
the equivalent monoplane when the ratio of th: gap 
to the chord is 0.4. When the latter ratio is 0.8 
the percentage becomes 76, and when the gaj) is 
made equal to the chord the biplane lift is 81 per 
cent. of the equivalent monoplane lift. When the 
gap to chord ratio is 1.2 and 1.6 the percentages are 
86 and 89 respectively. When the angle of incidence 
is changed to 8 deg. and 10 deg. each of these per- 
centages has apparently a very slight tendency to 
increase. If the reader has sufficient curiosity, 
as we have had, to plot the percentages given above 
against the corresponding values of the gap to chord 
ratio, he will find that the planes should be at least 
three and a-half times the length of the chord apart 
to secure non-interference. This is a conservative esti- 
mate, and the report preserves a discreet silence on the 
point. 


** Staggered ”’ aerofoils 
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Fig. 1i—AEROFOILS FOR LIFT 


alone succeeded in doing anything of a permanent | 
character; and finally completed by the North | 
Americans at a cost which has for ever precluded all | 
possibility of the enterprise proving itself a remunera- | 
tive one, will have become an accomplished under- | 
taking. Colonel Goethals expects to be putting ships | 
through the Canal occasionally sometime in Septem- | 
ber or October, 1913, but this will be done merely 

for the purpose of practice—to try the machinery | 
and to drill the operating force. The official opening | 
remains fixed for January Ist, 1915. The “ waist | 
of the world”’ will have been cut, notwithstanding | 
the pious exhortation, borrowed from St. Mark, of 

King Phillip of Spain, ‘“‘ What, therefore, God hath | 
joined together, let no man put asunder.” 





| 





THE WORK OF THE GOVERNMENT AERO. | 
NAUTICAL COMMITTEE. | 
No. IV.* 

In continuation of our summary of Messrs. Bairstow | 
and Jones’ experiments on model aeroplane wings, | 
we have now to take up those portions of their | 
memorandum bearing on such subjects as the influ- | 
ence of aspect ratio, the ratio of gap to chord, the | 
staggering of the wings, and the dihedral angle on the | 
lift and drift. | 

Ratio of gap to chord.—At the present moment | 
normal practice in the design of biplanes is to make 
the gap between the wings equal to the chord. By so | 
doing, it is believed, the presence of the one wing does 
not affect the lift or drift of the other. This con- | 
clusion seems to have been formed more from instinct 
than anything else. That it is now shown to be 
wrong scientifically is quite in accordance with 
precedent. Two copies of an aerofoil known as 
Blériot No. 11 bts were made at the National Physical 
Laboratory. In plan the models measured 20in. in 
span and din. in width, so that their aspect ratio 
was 4. In section, we may add, they provided the | 





* No, IIL. appeared November 29th, 
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AND DRIFT EXPERIMENTS 


referred to above were held apart at a distance equal 
to the chord. From the normal position defined in 
the previous section the top aerofoil was then advanced 
through 44 per cent. of the length of its chord, and, 
secondly, retarded through 38 per cent. In each 
position the lift and drift of the combination were 
examined over a range of angle of incidence varying 
from — 2 deg. to + 11 deg. It has been found that 
practically no alteration is brought about in the drift 
by this staggering of the aerofoils, and that when the 
upper plane is in advance of the lower one the lift 
is slightly greater, and when in rear is slightly less 
than what it is when the two aerofoils are in the 
normal position. The increase and decrease both 
become, if anything, more marked as the angle of 
incidence is made greater. But as a rough idea of 
what to expect, we may say that at all angles of in- 
cidence examined the combination having the upper 
plane in advance of the lower shows a lift 5 per cent. 


| greater than it would have if the planes were not 
| staggered. We may add that a certain amount 


of staggering as defined in these experiments is 
present in most biplanes. The upper plane is usually 
about 10 per cent. of its chord in advance of the lower 
from the arbitrary zero which is laid down in the 
memorandum. 

Dihedral angle.—One of the Blériot aerofoils was 
cut into two equal portions and the parts joined by 
a stiff hinge. The combination was tested in three 
different configurations ; firstly, with the wing tips 
raised so that the angle between the aerofoils was 
166 deg.; secondly, with the aerofoils in the same line ; 
and thirdly, with the wing tips lowered so that the 
angle between the upper surfaces of the aerofoils 
was 193 deg. Each configuration was tested over 
range of angles of incidence extending from — 2 deg. 
to + ll deg. Ths results indicate that small changes 
in the dihedral angle have no appreciable effect on 
the lift and drift. 

Aspect ratio.—The experiments on this important 
subject are by no means as conclusive as we should 
like to see them. In the first place, it appears that 
32in. was the maximum span which could be tested 
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wind channel if the region of non-uniform 
velocity at the sides was to be avoided. Hence, as 
4in. was the width adopted for all the models, the 
maximum aspect ratio examined was 8 to 1. The 
minimum was 3 to 1. The experimenters have 
therefore confined themselves to the range met with 
in practice. We would have preferred it had they 
gone beyond it, particularly at the upper end. Then, 
agaili, it appears that the results for the higher aspect 
ratios are less reliable than those for the smaller, 
pecause of a certain amount of flexing which took 
place in the longer models under the force of the wind. 
In the middle of the experiments the plan form of 
the models, for some unstated reason, was changed 


in the 


Wing sections.—The last portions of the memo- 
randum under notice relate to certain experiments 
on the lift and drift of aerofoils the sections of which 
were consecutively varied in accordance with a pre- 
conceived plan. In last week’s issue we recorded 
the experimentally discovered fact that to a first 
approximation the upper surface of an aerofoil is 
independent in its action of the shape given to the 
lower surface. A series of experiments was therefore 
undertaken on the lift and drift of seven aerofoils— 
see Fig. 1—all of which had flat lower surfaces and 
each of which had a different upper surface. The 
manner of arriving at the shape of the upper surface 
is indicated in the engraving. It will be gathered 
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from rectangular to one with rounded ends. Finally, 
the aspect ratio was altered by reducing the span, 
while keeping the chord constant at 4in. This may 
have expedited matters, for no doubt the smaller 
wings were evolved from the largest. But we feel 
certain that the results would have been more worthy 
of attention from practical people had the experi- 
menters altered the aspect ratio by altering both 
the span and the chord in such a way as to keep the 
area constant. The largest aerofoil could still have 
been made 32in. by 4in. The smallest, instead of 
as at present being 12in. by 4in., would become 
19.59in. by 6.53in. The answer to this contention 
will probably be that the absolute coefficients in 
which the lift and drift are expressed are independent 
of the size of aerofoil experimented with. Still, it 
is desirable to examine only one variable at a time. 
It is certainly not very scientific to determine the 
influence of aspect ratio by comparing the behaviour 
of a series of aerofoils the smallest of which has an 
area of only three-eighths that of the largest. The 
results as set forth in the memorandum do not give 
a direct answer to the question :—For a required 
amount of sustaining surface, what is the best aspect 
ratio to adopt ?. Examination, however, will show that 
at all ordinary angles of incidence the lift increases, 
in general, as the aspect ratio increases. We notice, 
as an exception to this general and previously known 
fact, that at angles of incidence of 6 deg., 8 deg., 
10 deg., 12 deg., and 14 deg., an aspect ratio of 7 to 1 
gives a little less lift than one of 6 to 1, but that an 
aspect ratio of 8 to 1 is always the best. The differ- 
ences are, however, never very great, and in our own 
minds we do not feel quite certain that they are 
altogether free from the influence of causes other than 
the variation of aspect ratio. The influence of aspect 
ratio on the drift is not clearly expressed, but it can 
be inferred that if we have to design a given sustain- 
ing surface we will get the least drift with the largest 
aspect ratio. Since the lift increases and the drift 
decreases as the aspect ratio is made larger, it follows 
that the lift to drift ratio increases a fortiori as the 
aspect ratio increases. Thus, when the aspect 
ratio is 8 to 1 the maximum value of the lift to drift 
ratio is 15.5. When the aspect ratio is 3 to 1 it is 
10.1. An aeroplane, it may be mentioned, is usually 
designed to fly normally at such an angle of incidence 
as will give the lift to drift ratio its maximum value. 
This maximum value must not only be as high as 
possible, but must be accompanied by a reasonably 
high value of the lift. It is interesting, therefore, 
to note that as shown by these experiments the value 
of the lift coefficient corresponding to the maximum 
value of the lift to drift ratio is practically constant 
for all ; ‘spect ratios. It follows, then, that the import- 
ance of aspect ratio may be very easily exaggerated. 
For within limits the value of the lift at the angle of 
incidence at which an aeroplane is normally designed 
to fly is unaffected by aspect ratio. Something 
of this may be gathered by examining the aspect 
ratios of the principal types of flying machine in 
ron oa It will be found that successful flight 
i een achieved with aspect ratios ranging from 
8s than 3—Santos Dumont’s Demoiselle—to over 9 
~—the Breguet three-seater biplane. 


‘should be equal, let alone superior, to aerofoil No. 1 


that each aerofoil was regarded as composed of ten 
lamine of equal thickness. The bottom lamina was 
in all cases 2}in. broad and the others undershot this 
one by constant amounts in all the aerofoils. The only 
variable was the total thickness, h, of the ten lamine. 
The values chosen are marked on the engraving, from 
which it will be seen that the quantity h has been 
increased by about 0.063 at each step. The experi- 
ments may therefore be described as being upon the 
influence of camber in aerofoils, the camber in any 
example being measured by the quantity h divided 
by the length of the chord—2}in. It may be added 
that aerofoil No. 4 is the same in section as regards 
the upper surface as that called Blériot No. 11 above. 
Each model had a span of 15in., so that the aspect 
ratio works out at 6 to 1. They were examined at 
angles of incidence ranging from — 6deg.to + 20deg. 
and in a current of wind flowing at 20 miles per hour. 
In Fig. 2 the results of the experiments are represented 
by a series of curves giving the values of the lift coeffi- 


in the matter of the lift developed wiil, we think, be 
received with some degree of surprise. The lift to 
drift ratio curves show another aspect of the matter. 
It will be seen that aerofoil No. 2 is the most satis- 
factory, in that it possesses the highest value of this 
ratio, and that the relative order is 2, 3, 1, 4, 5, 6, 7. 
A high value of this ratio is not, however, as we have 
said above, of much importance unless it is accom- 
panied by a high value for the lift. Examining the 
curves from this standpoint, we find that as the camber 
gets greater and greater the value of the lift corre- 
sponding to the point where the maximum value of 
the lift-drift ratio occurs gets greater and greater. 
The standardisation of aeronautical terms has so far, 
we believe, not progressed to such an extent as to 
give this value of the lift a particular name. Its 
importance, however, clearly warrants one, and we 
would suggest for it ‘‘ the economical lift.”’ 


To determine which of these aerofoils possesses the 
‘best’ camber is thus a matter of great difficulty, 
and can, in fact, only be satisfactorily settled when the 
particular requirements of any given case are known. 
The experimenters are apparently not very clear upon 
the point themselves. For our own part, we would 
say that for general purposes a camber between that 
of aerofoils Nos. 2 and 3 is desirable. In practice 
a good average value of the lift coefficient is 0.25. 
This is given by aerofoil No. 2 at 4 deg. of incidence 
and by aerofoil No. 3 at about 24deg. These angles 
of incidence are very approximately those at which 
the maximum values of the lift-drift ratios occur. 
Further, the range between this “‘ economical ”’ lift 
and the maximum lift obtainable with either aerofpil 
is large, so that there is a large reserve of lifting power 
available. These aerofoils would therefore be suit- 
able for variable speed machines. It may be noticed 
that the cambers of aerofoils Nos. 2 and 3 are 0.05 
and 0.075 respectively. The camber of the upper 
surface of aeroplane wings actually in use is usually 
about 0.08. 

Having thus experimented with a series of aerofoils 
possessing the same lower surface and a variable upper 
surface, Messrs. Bairstow and Jones next examined 
the behaviour of a series having the same upper sur- 
face and a variable lower surface. The upper surface 
adopted was that of aerofoil No. 4, Fig. 1. This 
section as it stood formed the first of the new series. 
The second aerofoil No. 4a, Fig. 1, was formed by 
hollowing out the lower surface of the first in such a 
way that the ordinate from the chord for any point 
on the lower surface was 20 per cent. of that for the 
corresponding point on the upper surface. In aerofoil 
4b the lower ordinates were 40 per cent. of the upper, 
and in 4c¢ 60 per cent. The cambers for the lower 
surfaces thus work out at zero, 0.02, 0.04, and 0.06 
respectively. The camber for the upper surface was 
0.10. The results of the experiments are shown by 
the curves in Fig. 3. It will be observed that the 
cambering of the lower surface has had practically 
no effect on the lift-drift ratio, and that the lift is 
slightly improved as the camber is increased. The 
increase is, however, not very marked. At 4 deg. 
of incidence, the angle giving the maximum lift-drift 
ratio, the lift of aerofoil 4c is only about 17 per cent. 
greater than that of aerofoil 4. The critical angle 
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cients and of the lift to drift ratios against the angles 
of incidence. 

Several points worthy of attention are revealed 
in these diagrams. In the first place, it will be noticed 
that the thicker the aerofoil is the earlier does it 
begin to develop a positive lift. On the other hand, 
the thicker it is the earlier does it arrive at its maxi- 
mum value. Examination shows that the range from 
the angle of no lift to the angle of maximum lift gets 
less and less as the camber gets greater. The greatest 
lift is obtained with aerofoil No. 3, the order in this 
respect being 3, 4, 2, 5, 6, 7, 1. That aerofoil No. 7 
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at which the flow breaks down and the lift drops off 
is the same for all aerofoils—approximately 114 deg.— 
but it will be noticed that the fall which occurs in 
the lift after this angle is passed is lessened as the 
camber is increased. The trend of the curves at 
high angles of incidence is interesting, but it is of 
little practical importance to discuss it. 








Iv has been estimated that the cost of coal for electrical 
and steam locomotives respectively is in the ratio of 30 
to 63. The Mersey Tunnel Railway shows a saving of 55 
per cent. as between exactly similar services. On the main 
lines the comparison, it is believed, would not be so good. 
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On Friday, November 22nd, the second day of the 
meeting, Geh. Reg. Rat. Professor O. Flamm, of the 
Technical College, Charlottenburg, delivered a paper 
entitled “The Unsinkability of Modern Ships.” 

The author began with an interesting historical 
sketch of the development of the so-called unsink- 
ability question. He said that in a work written 
by John Knowles in 1822 a Captain Schank, R.N., 
was mentioned as having introduced the division of 
a ship into water-tight compartments. In the same 
work reference was made to a letter of Benjamin 
Franklin in which such division was alluded to as a 
well-known. practice of the Chinese., Water-tight 
sub-division was next prominently heard of about 
fifty years later in papers read before the Institution 
of Naval Architects by Admiral Belcher and by 
W. T. K. Barnes, the latter advocating the system 
for iron ships. Mr. Chas. Wye Williams and Mr. 
Charles Lungley also advocated water-tight sub- 
division for merchant vessels in 1837 and 1861 respec- 
tively. The author then traced the steps by which 
effect was given to the principle in the successive 
Merchant Shipping Acts in England and in the 
institution of the Bulkhead Rules of the See- 
Berufsgenossenschaft in Germany. The German 
Bulkhead Rules were drawn up for the See- 
Berufsgenossenschaft by the Germanischer Lloyd 
very much in the manner proposed in the report of 
the British Committee on the Spacing and Construc- 
tidn of Water-tight Bulkheads, 1891. They were 
based on the newest German passenger vessels, and 
the curves that give expression to the spacings of the 
bulkheads were calculated independently. A funda- 
mental difference between the systems was that the 
German rules referred to passenger vessels only, 
while the English proposals were extended to cargo 
ships. He would like to see the latter included. 

Professor Flamm, while granting that such devia- 
tions from the theoretical ideals as the German 
curves contained were on the safe side, considered 
that a revision of the rules was necessary. Among 
additions and alterations which had subsequently 
been made he considered the substitution of actual 
calculation, which was allowed in individual cases 
to be a step in advance. A point which had been 
neglected in all these rules, whether English or German, 
was the stability ; the possibility of a vessel capsizing 
before she would otherwise have foundered not being 
taken into account. This question he had investi- 
gated, and he had found that the liners, restricted as 
they were to a draught of about 33ft., were increasing 
faster in breadth than in depth, which had an injurious 
effect on their stability with certain of their compart- 
ments flooded. He had calculated the stability 
for parallelopipeds and prisms representing the large 
liners of the present day under the supposition that 
different proportions of their length were flooded by 

“damage received amidships. The general result 
for the parallelopipeds was that when the G.M. 
heights assumed for the vessel in the intact condition 
were within ordinary limits the initial stability with 
two or three holds flooded was usually negative. 
When different pereentages of filling of the holds by 
cargo stowed so as not to project into the displace- 
ment wedges formed in the rolling of the vessel were 
assumed the initial instability increased with these. 
The curves of levers became positive at points which 
for moderate percentages lay within an inclination 
of 30 deg. For large percentages these points lay 
somewhat beyond 30 deg. The conditions for the 
prisms appeared somewhat less favourable. Methods 
of improving the conditions of stability were the 
lowering of the centre of gravity and the fitting of 
wing bulkheads, the making of the longitudinal 
bunkers water-tight, &c. The Mauretania and 
Lusitania were examples of this. The author said 
he had gone into the stability of the George Washing- 
ton, the Mauretania, and the Titanic. The G.M. 
heights as shown by the curves exhibited were favour- 
able, but were said to vary considerably with the 
different assumptions of stowage that could be 
made. On the assumption that her wing compart- 
ments remained intact, the Mauretania proved to be 
exceedingly safe against capsizing. The Titanic 
showed the peculiarities already well known, viz., 
negative stability at the small angles and consider- 
able positive stability at the larger ones. 

Important as was the boat question, the first duty 
of the shipbuilder in this respect was to ensure the 
ship herself as far as possible against foundering 
and capsizing. Professor Flamm then advocated 
the institution of a central authority which should 
control the designs of sea-going vessels, and that a 
class should not be given to them till their qualities 
had been investigated. He pleaded for individual 
treatment of vessels in place of generalisation by 
curves and tables, and wished to see future regulations 
lifted from the level of the uneducated draughtsman 
to that of the modern engineer. 

Professor Pagel, Direktor of the Germanischer 
Lloyd, opened the discussion. He said the loss of 
the Titanic had caused the public to make increased 
demands, and the subject of the paper was one a dis- 
cussion on which was very desirable. The author 
had formulated three principal demands :—(1) Re- 
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placement of the curves by exact calculation applied 
in each particular case ; (2) the provision of sufficient 
stability to meet the case of a leaking vessel; (3) 
extension of the rules so as to include all classes of 
vessels. With regard to the first point, he would 
observe that in the drawing up of the curves—see 
paper by Middendorf, read before the Verein Deutscher 
Ingenieure in 1897—an allowance had been made 
for a certain reserve, which was still there. This 
was admitted by Professor Flamm, who _ himself 
said that the curves erred on the safe side, and it 
was, then, incomprehensible why he should wish to 
do away with them. Since, in making a calculation, 
the endeavour would, to the detriment of the security 
of the vessel, always be to go to the farthest limit, 
the determination by calculation should always re- 
main the exception. His opinion on the subject 
was that of the German Bulkhead Committee, which 
had unanimously declared for the retention of the 
rules. For the designer they were of the highest 
importance, for the reason that he was enabled by 
their help to consider and decide on the spacing of 
the bulkheads at a time when the lines of his vessel 
were not yet in existence. On account of the wide 
variation of the position of the centre of gravity 
due to the nature and stowage of the cargo, it was 
impossible to obtain a grasp of the stability by 
means of rules; at most this might be possible in 
the case of high-speed liners, the existing number of 
which, as compared with that of vessels of other types, 
was exceedingly small. In its assumptions with 
regard to the deductions the investigation completely 
broke down, for a consideration of the actual condi- 
tions gave a result diametrically opposed to that of 
the theoretical investigations, viz., greater stability. 
The period of greatest danger was that during the 
filling of the damaged compartments, and the author 
had not taken this into consideration at all. All the 
exact calculations, however, which had been made 
had shown that the stabilty was quite sufficient even 
for this condition, and, indeed, there was no known 
ease in which a large passenger vessel had capsized. 
A list did not necessarily imply danger for a vessel ; 
on the contrary, a vessel with a list might be very 
stable. With regard to the extension of the rules 
so as to include all cargo vessels, the large 500ft. 
cargo vessels of to-day were up to the passenger 
vessel standard. For the smaller ones unsinkability 
was a more difficult matter, for unsinkable cargo 
vessels would, in comparison with those now in 
existence, be uneconomical, and for many purposes 
useless, and nobody could be expected to build them. 
The author should not have passed this point by 
without notice. In such matters a one-sided appli- 
cation of theory must be avoided, and the advice of 
men directly connected with everyday practice should 
have been sought. 

Herr Walter, of the Norddeutscher Lloyd, said he 
agreed with the last speaker on every point. He 
was the oldest member of the German Bulkhead 
Committee, and had always regarded it as his highest 
duty to join in furthering the sub-division of vessels 
by every available scientific and practical means. 
The historical development of the question in the 
paper had been of particular interest to him. When 
the proof of floatability for the first mail steamers of 
the Norddeutscher Lloyd had been in question in 
1885, he had been much embarrassed by the want 
of a serviceable method of determining it. He 
had, accordingly, greeted the publication of the curves 
of the British Bulkhead Committee with enthusiasm, 
and had at once discussed the subject with Herr 
Middendorf. No secret had ever been made of the 
fact that the German rules had been based on the 
British rules, and these would bear every investiga- 
tion even now. These curves had been a great 
achievement, and it would be a pity if they were over- 
thrown. Germany was the only country that had 
made them obligatory. He had often discussed 
the curves with foreign professional men, and never 
heard anything but praise for them. The author 
had attacked them on the ground that they could be 
used by engineers who were not scientifically trained 
and because they generalised. This was the very 
thing which constituted their advantage. He exceed- 
ingly regretted the asperity of the attack which the 
author had made on the late Mr. Martell, who had 
deserved so well of the shipbuilding profession. 
Neither he (the speaker) nor his company, the Nord- 
deutscher Lloyd, could be accused of want of patriot- 
ism, but his patriotism did not prevent him from 
recognising what other nations had achieved. If 
calculation was in every case to take the place of the 
use of the curves, he was afraid that the result would 
be a considerable diminution of security, for the 
former possibility was at present resorted to only 
in critical cases. If Professor Flamm demanded 
an independent authority for the checking of float- 
ability, he was afraid that, unless this authority 
were the Germanischer Lloyd and the See-Berufs- 
genossenschaft, it would have too little contact with 
general practice. Very numerous and careful cal- 
culations were made in the shipyards and in the offices 
of the shipowners, and it gave him the greatest of 
pleasure when practice and science went hand in 
hand and the Technical College gave its help to the 
practical profession, but the helping hand must not 
become a pounding fist. 

Dr. Forster, of the Hamburg-Amerika Linie, said 
he would abstain from discussing the contested 
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points, since the attacks made had been thoroughly 
and completely repulsed ; he would only support 
the statements of the defenders by figures resulting 
from comparative calculations. These showed that 
when the coefficient of fineness of a vessel was jn. 
creased by 11 per cent. the bulkhead curve rose by 
2 per cent. only, so that the large reserve contained 
in the curve was quite sufficient. On the question 
whether the lecturer’s calculations could be ajplieq 
to ships he would meanwhile reserve judgment, 
He would not omit to say that the floatability of 
the Hamburg-Amerika Line ships of the “‘ Imperator ” 
class had been very carefully investigated, and jn 
the course of the work the proof had been given that 
the bulkhead spacing curves which exceeded the 
upper limit of the rule by about 330ft. still answered 
their purpose completely. .By the aid of a number of 
very interesting slides the speaker showed the results 
of the investigations mentioned, which, contrary 
to those of the author obtained from geometrically 
formed bodies of the same dimensions, pr ved 
that an amply sufficient reserve of stability wes in 
every case present. The speaker said the author 
under-estimated the thoroughness of the operations 
conducted in the modern drawing-offices, and it was 
to be desired that he would extend the praise which 
he had bestowed on the careful calculation work of 
the Admiralty to the mercantile branches also. 


Herr Hildebrandt, of the Actiengesellschaft Weser, 
was of opinion that the simpler the means that were 
used to assist the designer in his problems and to 
facilitate the rapid work which was generally required 
of him, the better it was for all concerned. ‘The 
shipowners and the shipyards had always done 
everything in their power to give what had been asked 
of them; an independent governmental authority 
would have very serious disadvantages. No work 
of engineering was perfect, but every fresh disaster 
sharpened the conscience and called again for the 
exercise of care ; there was no need for anxiety. 

Professor Laas, of the Technical College, Char- 
lottenburg, said his standpoint was identical with 
that of the preceding speakers. It was desirable 
that the stability investigations should be continued 
further, but the assumptions must be carefully 
checked ; the investigations must also be extended 
to the conditions during the filling of the damaged 
compartments. Even small alterations in the 
assumptions might bring about a result opposite 
to the true one ; the clearest proof would be afforded 
by a practical experiment. 

Professor Flamm said he had been prepared to 
expect opposition, for when the interests of people 
concerned in such matters were touched they were 
sure to stand on their defence. He had not intended, 
however, to throw blame on the designers and con- 
structors, but had merely wished to prove that their 
assumptions did not agree with the realities. It was 
true that the curves erred on the safe side, but they 
concerned themselves only with the sinking of vessels 
in the vertical direction without regard to their 
stability. That the defects existed had been clearly 
proved in spite of all that had been said. The curves 
were there for a single draught; if the vessel were 
to be provided with a large freeboard, she would, in 
one respect, be safer, and the compartments could 
on this score be increased in size ; but the stability 
would thereby be endangered. Herr Middendorf had 
himself told him that the stability could not be 
included in the rules. The pictures that Dr. Forster 
had shown confirmed him in his view that the bulk- 
head curve admitted of the arrangement of much 
larger compartments than were actually provided. 
The shipyards and shipowners were much too sensible 
to arrange for such large compartments. The 
Germanischer Lloyd itself restricted the application 
of the bulkhead curves, since it forbade the use of a 
greater length of hold than 92ft. for reasons of struc- 
tural strength. On national grounds he wished to 
place the rules on such a level that the design and 
construction of a vessel gave satisfaction in every 
direction. 

The second paper taken on Friday was entitled 
“Stresses in the Longitudinal Structure of Steel 
Merchant Vessels,” and was contributed by Prof. 
Otto Lienau, of Dantzic. Beginning with an allusion 
to the recently published valuable investigations of 
the German Admiralty, Prof. Lienau proceeded to 
consider the application of these to merchant vessels, 
which, in view of their thicker plating and closer 
spacing of stiffeners, were under somewhat different 
conditions from war vessels. Taking the Isherwood 
construction as in the main representing the longi- 
tudinal system, he compared a ship so arranged with 
another of the same dimensions on the transverse 
system and with a third on a combination system pro- 
posed by himself, in which the upper deck and double 
bottom were framed longitudinally and the other 
parts of the structure transversely, the side stringers 
in the holds being left out as not affecting the longi- 
tudinal strength. His investigations went to show 
(1) that the Isherwood vessel carried a 5.8 per cent. 
greater dead weight of cargo but was less advantage- 
ous as regards stowage than the ordinary transversely 
framed vessel; (2) that the proposed construction 
carried 3.5 per cent. more dead weight and was est!- 
mated to be 3.9 per cent. cheaper to build than the 
ordinary vessel, while its stowage facilities would 
be the same as those of the latter. As regards 
strength, his calculations appeared to show that the 
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stresses on the Isherwood, as also on the combined, 
<vetem were less than those on the various parts of 
the transverse system by percentages which varied 
one with another from 3 to 29 for the Isherwood and 
from 0 to 30 for the combination system. A relatively 
weak point of the longitudinally arranged parts was 
that in them stresses of different kinds fell together. 
Should a closer spacing of the longitudinals be 
objected to, he advocated a strengthening of the 
transverse parts. Much, he said, depended upon 
the spacing of the bulkheads as compared with the 
preadth of the vessel, an elastic panel of oblong form 
being more favourable as regards panting stresses 
than a square one. Among principal results of his 
investigations Prof. Lienau placed the following :— 
(1) That the pressures exercised by weight of cargo 
and by water pressure respectively must not be dis- 
regarded ; (2) that the application of the longitudinal 
arrangement of the framing at the top and bottom 
parts of the longitudinal girder represented by the 
vessel brought with it an important reduction of the 
stresses. Longitudinal framing at the sides and in 
the ‘tween decks showed to less advantage, and the 
combination system was therefore considered to have 
approximately the same strength as the longitudinal 
one. Other points were adduced which have already 
been referred to. 

Professor Pagel, Direktor of the Germanischer 
Lloyd, said that structural strength was all-important 
for the classification of vessels, and it was to be wished 
that Professor Lienau should pursue his investigations 
further. The Germanischer Lloyd had not by any 
means assumed a hostile attitude towards the newer 
systems of construction, but had given careful con- 
sideration to the Isherwood ship, especially in relation 
to saving of weight and to strength. The disadvan- 
tages of this system were such as to concern ship- 
owners in a greater measure than the classification 
societies, and the German shipowners had not taken 
it up so enthusiastically as some of those abroad. 
Germany now owned sixteen Isherwood ships, and 
this was in proportion to the German share of the 
shipping of the world. The drawbacks of such 
systems often showed themselves some time after- 
wards. Although the side stringers were not to be 
looked on as longitudinal structural parts, he would, 
on grounds of local strength, not like to give them up. 

Herr Achenbach, of the Actiengesellschaft Weser, 
said that greater protection against the effects of 
grounding might be attained by an increase of the 
transverse strength of the double bottom ; illustra- 
tions which he gave, however, showed the strength 
of the ordinary construction to be less in this respect 
than that of Isherwood. The strength of the floors 
to resist buckling was very much impaired by the 
presence of the large lightening holes, and these parts 
were incapable of withstanding heavy pressures. 
The structure should be made as strong as the weight 
at disposal would admit, and he proposed that the 
floors be made half as high as at present,and that their 
upper parts be replaced by a strong girder construc- 
tion. The protection of war vessels against mine and 
torpedo explosions also was only a question of local 
strength, as was proved by a comparison with the 
phenomena of bottom damage. It was astonishing 
that unsinkability was striven after only in the 
direction of increased subdivision. It would be 
more to the purpose to seek the original causes of 
leakage and remove them. He was convinced that 
it would be possible by an increase of the strength 
of the strueture—not of the plates—to make the shell 
so strong that it would withstand every attack. 
The local strength had always been neglected for the 
longitudinal strength. 

Herr Buchsbaum, of the Germanischer Lloyd, 
Berlin, considered that the problem of the arrange- 
ment of the plating had not yet been cleared up. As 
soon as the proportion of length to breadth of a panel 
reached 2 to 1, it became unnecessary to take the 
end stresses into account, and only the forms of the 
girders need be considered. In the comparison of 
weights the transverse frame system had come off 
badly, for, as a matter of fact, the Germanischer 
Lloyd here allowed greater reductions than the author 
had assumed. This would alter the appearance 
of the picture. The system proposed by the lecturer 
might be still further simplified by the application 
of the longitudinal frames in the double bottom only, 
and arranging the deck in the ordinary way. The 
heavy corner construction would then be avoided. 
In other directions also there was a series of questions, 
answers to which were not yet forthcoming. 

Professor Lienau, in answer, said it appeared to 
him undesirable to construct the double bottom in the 
manner which had been proposed, since it was the 
very tenderness of the structure that guarded it from 
injuries. In the course of future investigations he 
hoped to be able to take account of all kinds of 
stresses, and he now wished to express his thanks for 
Wee | sBestions which the discussion had brought 

) le 
‘ ae last paper on the list was contributed by 
. 1 lehrer Dipl. Mg. H. Herner, of Kiel, on ‘The 
fae oreanisation of Harbour Dues and Measurement 

onnage.”’ The author said he had, at the instance 

on the Institute of Political Science of Kiel University, 
os a treatise on ‘‘ Port Dues and Measurement for 
tical oe, from the technical, economic and statis- 
i Points of view. The present paper contained 
'e result of his researches, which, he hoped, would 


SVSLE 


‘be of interest to the Institution. 


Port dues were, 
as a matter of principle, considered to be an equivalent 
for services rendered, and profit was not looked for. 
In seeking a basis for the assessment of dues, both 
the ability of the owner to pay, as measured by the 
profits achieved, and the carrying capacity of the 
vessel multiplied by the speed, had to be rejected, 
the former because too much dependent on the state 
of business generally and therefore inconstant ; 
the latter, because vessels of equal capacity for 
transport would have to pay dues in proportion to 
their speeds. Cargo-carrying capacity, therefore, was 
considered to be the only just basis of dues. These 
dues consisted of charges for facilities of berthing and 
navigation, to be assessed on a tonnage expressing 
the size of the vessel (gross tonnage), and for 
facilities for cargo handling, to be assessed on the 
carrying capacity (net tonnage). In the fixing of 
the dues a number of factors would have to be con- 
sidered, such as the trade in which the vessel was 
engaged, her size, the value of her cargo, the quantity 
of goods actually carried, and in passenger vessels 
a product of the number of passengers multiplied 
by a certain suitable coefficient. Pilotage dues, 
which were now often assessed on: the draught, 
the author proposed to fix on a basis which took into 
account fhe deadweight and the quantity of cargo 
actually carried. The author went on to criticise 
the present system of measurement for tonnage. 
He began by pointing out that by making the space 
available for the stowage of cargo the basis for the 
calculation of the tonnage, vessels carrying cargoes 
of small specific gravity were handicapped. In the 
determination of the net tonnage, the deductions 
were made in an arbitrary manner. From the 
under-deck tonnage (gross), only those spaces required 
for the purposes of navigation, propulsion and berth- 
ing of the crew were deducted, all spaces that could 
neither be used for the stowage of cargo nor for the 
purposes mentioned thus being included. The 
erections, on the other hand, if permanently open or 
closed in a specified way, were excluded from both 
gross and net tonnage, notwithstanding the fact 
that both cargo and coal might be carried in them. 
The determination of the net tonnage was further 
complicated by the percentages allowed for machinery 
and bunker spaces, no account being taken of the 
amount of coal required for the particular trade in 
which the vessel was engaged. In order to secure 
fair treatment for different types of vessels, an intri- 
cate system of port dues had to be devised, and each 
step in the technical development had to be followed 
by special regulations. The author proceeded by 
the aid of several examples to show the difference 
in the deductions that a slight variation of the dimen- 
sions of the machinery space might cause, and gave 
a table showing the deduction variations occurring 
in nine ships of 1000 gross tons each. These defects 
of the tonnage laws were so many temptations to 
designers to subordinate strength, safety and real 
economy to the gains that were to be got out of 
adaptations of their vessels to the tonnage regula- 
tions. On the other hand, the adoption of new methods 
of propulsion or construction always proved a 
stumbling block, and, for instance, in motor ships, 
led to unnecessary enlargements of the engine-room 
and engine casings. All these considerations led 
to the following proposals :—The load displacement 
to form the basis of gross tonnage, in which case 
determination of the load-line would have to precede 
that of the tonnage. The net tonnage to be identical 
with the cargo-carrying capacity pure and simple, 
calculated by deducting from the displacement the 
weights of hull, machinery, coal, provisions, &e. 
Passengers to be included in the cargo. 


Blaydon Urban District Council : 


method—that of “‘ compound tonnage,” which might 
perhaps serve as a basis for an alteration of the present 
system of measurement without creating grave 
difficulties. The British system was not universally 
recognised, and even the Suez Canal had its own 
tonnage. If only the other countries would agree 
on a new system, Great Britain would be obliged to 
adopt it. 

Professor Laas, of the Technical College, Char- 
lottenburg, said the tonnage question had very often 
been discussed, but no result had been reached, for 
the reason that the difficulties were too great. He 
himself had formerly advocated a system of weight 
measurement, but had given it up again. Before 
the Government was approached, all the proposals 
that had been made should be considered with regard 
to the consequences they would bring to all the 
different types of vessels, and he proposed that the 
Schiffbautechnische Gesellschaft (the German Naval 
Architects) should take the matter up and appoint 
a committee to discuss the question. Not till the 
assent of all concerned was obtained, should pro- 
posals for alterations to the tonnage rules be made to 
the Government. 

Herr Herner, in answer to the discussion, said 
he was pleased that his proposals had been received 
and criticised with such goodwill. Their object had 
only been to show that an alteration was possible. 
He was in thorough agreement with Professor Laas’ 
proposal. 








MECHANICAL HAULAGE. 


A sHORT paper, entitled “‘ Mechanical Haulage, was 
read at a meeting of the Institution of Municipal Engi- 
neers (Northern District), held at the Town Hall, New- 
castle-on-Tyne, on November 23rd, by Mr. George Symon, 
engineer and surveyor to the Urban District Council of 
Blaydon. This paper gives some interesting figures 
regarding the financial result of employing a steam wagon 
in place of horse vehicles, and an abstract of it will 
doubtless prove of value to our readers. 

Mr. Symon began by stating that one of the heaviest 
items of expenditure in connection with a municipal 
engineer’s work was the cost-of conveying materials. 
This was, he said, especially so in the case of road and 
street work, and also in connection with such items as 
new sewage disposal works, &c. During the summer 
of 1905 the Urban Council of Blaydon, after numerous 
inquiries by Mr. Symon and some exhaustive reports 
thereon, decided to purchase a steam motor. The motor 
that it was ultimately decided—after many inquiries 
and comparisons—to purchase was a steam cart, by Mann’s 
Patent Steam Cart and Wagon Company, of Leeds. The 
lowest part of its body is llin. clear of the road under it, 
its extreme length is ]4ft., its extreme height is 8ft., its 
extreme width is 6ft. 7in. and its extreme weight in working 
order is 5 tons 11 ewt. (this including steam up on a full 
boiler). The diameters of the travelling wheels are :— 
Back, 3ft. llin.; front, 2ft. 9in. The widths of the 
travelling wheels are :—Back, 10in.; front, 5jin. It can 
carry a load of 5 tons on a gradient of 1 in 7, and it could 
also pull a trailer carrying 2} tons in addition when on 
fairly level roads. It can travel 5 miles per hour on high 
gear and 21 miles per hour on low gear. Moreover, it 
can travel either backwards or forwards on either gear. 
The fly-wheel can be used for transmitting power by means 
of a belt, its diameter being 2ft. 6in. by 41in. width of face, 
the number of revolutions per minute being 200 to 300. 

As a result of the use of this motor wagon, it has been 
found that it not only conveys materials more cheaply 
than they could be carried by team labour, but that less 
damage is done to the roads by its use than if the same 
materials were to be carried thereon by ordinary team 
labour. Though there is little if any difference in cost 
as between the motor and ordinary team labour when 
the distance traversed does not exceed one mile, in travel- 
ling long distances or up steep hills the motor shows a 
distinct advantage. The wagon had to be re-tired in 





Statement showing Expeaditure and Earnings of Steam Cart, 









































Year : Pa | in s ° 
< Main en- | Raising | alli : e . . | Total ex- . Difference |Net gain (+) 
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Herr Schunke, of the Tonnage Office, Berlin, said 
he would not defend the present British tonnage 
system, which at a time when every country already 
had its own, had been unanimously accepted by the 
shipowners, but he thought it would be impossible 
to get it altered. It did not give an ideal measure- 
ment. The deductions for the engine-room had had 
their intended effect—that of creating engine-rooms 
fit for human habitation. 

Herr Isaakson, of Stockholm, said that, taking it 
all in all, he was in agreement with the proposal made 
by the author. In practice, however, this had the 
drawback that light goods were placed at a disad- 
vantage by it. If, however, he had to choose between 
the British system and that proposed by Herr Kerner, 
he would without hesitation take the latter, for any 
other system would be better than the British one. 








In Copenhagen, in 1902, he had himself proposed a 


* An annual sum of £77 15s. 7d. is deducted, being an insta'ment of p~ 

N.B —The cost of water used is not included in the ab »ve ; the wa‘er used, if paid for at the rate of 1s. per 1000 gallons, would be approximately 

one half-penny per hour. Supposing the vehicle was worked for 10 hours per day and 300 days per year, this would mean 1500 peuce, or £6 5s, 
; per annum. 


ice + 34 per cant., the payment being spread over a period of 7 years. 


the year 1909, with the result that on that year’s working 
there was a loss of £27 3s. 74d., but that was the only 
year during which no profit was made. After a close 
observation for six years, Mr. Symon found that there had 
been a net gain during that time of £209 7s. 8d., as set 
out in the accompanying tabular statement, which gives 
tairly full particulars as to earnings and the various items 
of expenditure. It may be added that the orignal price 
of the steam cart was £475 11s. 10d. cash. 

The figures given in respect of earnings are arrived at 
by taking as a basis the cost of carrying the same material 
by team labour on piecework, which, again, is based on 
the net value of labour of one horse, cart, and man at 
ls. per hour. The sum of £77 15s. 7d. is deducted from 
the earnings annually, that being the payment necessary 
to liquidate the original cost of the cart plus 3} per cent. 
interest, spread over a term of seven and a-half years, 
being the assumed period of life of the cart. The amount 
allowed is thus equal to 13} per cent. per annum for 








depreciation. 
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SINGLE-PHASE RAILWAYS. 
No. XVII.* 


We have now described a sufficient number of 
American single-phase railways to enable our readers 
to gain a very fair idea of the general character of 
the work that has been carried out and to understand 
in what respects the electrical equipment differs 
from that of similar railways in other parts. . The 
manufacturing companies have done a tremendous 
amount of work in developing the various systems 
of electrification, and much ingenuity has been 
exercised in the design of locomotives. It has been 
found that a low centre of gravity is a decided dis- 





Fig. 12I—CENTERING DEVICE 


advantage, and as a result many schemes have been 
to the driving wheels. 


with the wheels so as to obtain a high speed without 
damaging the track. This has resulted in the 
evolution of several distinct types of electric locomo- 
tives, including those with the motor armature 
mounted rigidly on the driving axle, and those with 
the motor mounted on a quill surrounding the axle. 


to a quill surrounding the axles, this quill being 
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Fig. 122—TRUCK 
































tried for transmitting the power from the motors | 
The problem has been to find | 
a satisfactory method of connecting the motors | 


‘There are also locomotives with the motors geared 


than in the first-mentioned arrangement. 
weight, however, is supported on springs, so that the 
rails do not receive the direct blow. The original 
New Haven locomotive nosed badly at high speeds, 
but by the addition of an idle axle at each end of the 
engine and a toothed cam centering device between 
the cab and the trucks this was entirely cured. ‘The 
cam is arranged so that when the truck moves side- 
wise it must lift the cab, which tends to throw the 
truck in the central position. After this device had 
been applied a test speed of 90 miles per hour was 
obtained with practically no nosing. The device 
is shown in Fig. 121. It will be seen that the cam 1s 
pivoted on the pony truck frames, and that by means 
of semi-circular teeth it meshes with a side-bearing 








| cam retains the pony wheels from radial movement, 
| and the weight on the cam tends to restore the wheels 
| to their normal position when on straight track- 
| This is further illustrated in Fig. 122. Every loco- 
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Fig, 124—STRAIGHT HANGER 


| motive now built for the New York, New Haven, and 
| Hartford Railway has its motors mounted on a quill 
| with strings, as previously described. 
| type of engine the motors are placed above the axle, 
| and drive gears mounted on the quill. 
| engine has a high centre of gravity, and the quills 
connected to the wheels through long helical springs. | are so spaced that they have a total play of 3in. 
This design has been embodied in the latest type of | about the axle, 14in. above and below which allows | have also given excellent results, but they have only 


In the third 


This type of 


All the | 


|rack on the main frames. The excentricity of the | 


engine put into service on the New York, New Haven, | for irregularities in the rails. They are in service 
and Hartford Railway. There are also locomotives |on the New Haven Railway and in the Hoosac 
with motors mounted in the cab and driving through | tunnel on the Boston and Maine line. 

a jack shaft, and others with the motors placed This type of locomotive has been built both 
between the frames and connected to the drivers | with a single motor per axle and with twin motors 
through a Scotch yoke. According to report, how- | with the same total capacity per axle. After a 
ever, the first-mentioned type has the disadvantage | number of locomotives had been constructed with 
of a low centre of gravity and has not been successful | very large motors, necessitating the use of double 









for high-speed work. 
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unit cars; fourthly, since the two motors are per. 
|manently connected in series, the combination j, 
| equivalent to a single motor of twice the ordinary 
| voltage, and consequently only half the amount 
of current has to be dealt with as compared wii! that 
taken by a single motor of the same output as 
the pair. This, as we have explained, in a previous 
article, reduces the size of the cables, switches, &¢, 
and therefore results in a substantial saving in the 
cost of the control equipment. Whilst this practice 
has so far been confined to single-phase locomotives, 
it is clear that there is nothing to prevent it being 
adopted on continuous-current systems with practi. 
cally the same advantages. 

The fourth type of locomotive, 7.e., that with the 
motors mounted high up in the cab and connected 
to the driving wheels through cranks, parallel rods, and 
a jack shaft, is the type used by the Pennsylvania 
| Railway for the New York terminus. These encines 
| have a very high centre of gravity, and, althoug! the 

weight on the driving axle is about 56,000 Ib., necessj- 
tating stiff springs, the locomotives have driving 
qualities corresponding to the best steam engines, 
| They have no tendency to swing sideways, and, 
| consequently, they do not damage the track. These 
| are the most powerful electric locomotives that liave 
been built. The fifth type of locomotive, that in 
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Fig. 125—-BENT HANCER 

| 

| which the Scotch yoke is employed for transmitting 
| the power from the motors to the driving axles, has 
been used exclusively for the three-phase locomotives 
on the Italian State railways. The first of these 
engines have been in service some ten or twleve years 
|on the Valtellina line, and have given excellent 
|results. The later engines have been in use for about 
| two years on the Giovi line, near Genoa. These 





been used for slow and moderate speeds. 

In the case of the sixth typo of locomotive the 
motor drives the engine through a combination 
of gears and side rods or gears and Scotch yokes. 
A number of these locomotives have been built, one 
of the most notable being that for the Loetschberg 
Tunnel, in Switzerland, which was described in our 
issues of February 2nd and 9th, 1912. It will 


| gears, it was found that the same output could be | be remembered that this engine is provided with two 
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This, of course, is a fact that is also well recognised | 
in this country. The centre of gravity of this type | 
of engine isfabout 44in. above the rail. It has also 
been found that the practice of mounting the motor 
on a qui!) surrounding the axles and connecting the 
quill to the axles by springs is liable to some of the | 
objections of the first type. This system also gives 
a low centre of gravity, but it is considerably higher 
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Fig. 123—DETAILS OF 


obtained with less weight and less cost by substituting 
two motors for the one of larger size. Various 
advantages have been secured by adopting this 
arrangement. First only one gear is required, as both 
motors drive through the same spur wheels ; secondly, 
the two motors are lighter, more easily handled, and 
cheaper to maintain; thirdly, the parts of the motors 
in this case are interchangeable with those of the 
motors which are used on the New Haven multiple- 





=, 8 | 
il =A | { § Main Mess.Strand 
: | : 
a - —— & Mess. Strand ul 
, us iy Steel Contact Wire \x 10' 0-45.04 Copper Wire 
yY . 
aad 
N | . 
X ee 
gine 
+ | Top of hail 4 
= 500° 50: 0- 50°. O- ~ - 50! 0° 
f =A 200: 0" Normal Span ST 
WAIN ce. 


OVERHEAD CONSTRUCTION ON CURVES 


1000 horse-power motors, each of which is connected 
by a helical tooth gear to a jack shaft placed slight! 
above the driving axles, and thence by parallel rods 
to three pairs of driving wheels. Notwithstandin: 
that the motor speed is high, the gears are said to wor 
noiselessly and with a high efficiency. The load 
on the jack shaft bearings is much lighter than when 
only side rods are used, since all the reciprocatin+ 
pressures are practically in a horizontal direction. 
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Locomotives of this type have a fairly high centre 
of gravity. ? P ; 
There is one other American single-phase railway 
which demands consideration, namely, the New 
York, Westchester, and Boston line, the electrification 
of which was authorised at the same time as the 
Harlem River branch of the New York, New Haven, 
and Hartford Railway and the Hoosac Tunnel line. 
This is the latest example of single-phase work in 
Amorica, and the overhead equipment is of particular 
interest. Thework consisted of building a high-speed 
railway through 21 miles of practically undeveloped 
territory to deal with heavy traffic. Current is 
collected from the 11,000 volt overhead wires by 
means of a pantograph collector, and the pressure is 
reduced to 250 volts for use on the trains. Each coach 
is equipped with two 175 horse-power motors. As we 
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are placed on the overhead anchor bridge. The 
feeders are also divided into sections by circuit 
breakers, the sections being cross-connected at the 
ends by a wire which extends across each anchor 
bridge. 

The four-track section of the line extending from 
Harlem River to Columbus-avenue is equipped with 
a compound catenary system. The New Rochelle 
branch, on the other hand, is provided with the 
single catenary construction, in order that the 
relative merits of the two systems may be deter- 
mined. 

In the former case a jin. steel stranded cable is 
carried over the top member of catenary bridges, 
and is fastened to them by cast iron clamps. These 


wires are, consequently, earthed. Between each 
Ars. 
yl RZ. 


the lower part of the hanger is bent to the proper 
angle so the track conductor can take its proper 
position over the centre of the rails, and the end of 
the hanger passes horizontally through the clip. The 
horizontal end of the hanger is constructed with a 
shoulder, and the end is threaded to receive a Hin. 
nut. The threaded end is passed through a hole 
in the clip, and the nut is tightened up until the 
clip grips the two wires. The clips between the track 
conductor and the contact line are of standard design. 
At turn-outs where two contact wires have to be 
brought together a special clip is used, which consists 
of three parts, one of which is placed between the 
two wires, the other two parts forming the outside 
of the clamp. All three parts are gripped firmly 
on the two wires by means of a }in. screw passing 
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Fig. 128—SECTION AT BB, Fig. 123 





pair of bridges there are two intermediate cross-bents | through all three parts. These clips are approxi-. 
composed of 3in. I beams weighing 5} lb. per foot, | mately 6in. long; there are two screws to each clip. 
and these are clamped to each of the main supporting | The spacing of 10ft. between the hangers and between 
cables. From these intermediate cross-bents the/| the clips is maintained over the entire line. The 
track catenary supporting cables are hung, these being | bridges are spaced 300ft. apart on all tangents, but 
Sin. stranded steel cables. These are insulated from | at curves and at some of the overhead highway 
the intermediate cross-bents by 110,000-volt insulators. | crossings the distance between the bridges has been 
123, shows the catenary con- | reduced. 


Fig. 126—PULL-OFF POLE ON CURVE 








explained in a previous article, power for this line is 
derived from the Cos-Cob generating station of the New 
York, New Haven, and Hartford Railway, and it is pur- 
chased from this company on a flat rate basis. Con- 
nection with the line is made at the end of the New | The drawing, Fig. 





| 





Rochelle branch, where it approaches the line of the 
New Haven Railway, and, notwithstanding that this 
point is 16 miles away from the power station, the 
transmission loss is only 3 per cent. The pressure 
on the overhead conductor, it will be noted, is the 
same as that used on the New York, New Haven, 
and Hartford Railway, viz., 11,000 volts. At New 
Rochelle four branches are taken from the main line 
feeders of the New York, New Haven, and Hartford 
Railway, and carried by the side of the rails on the 
catenary bridges to Columbus-avenue. Here two 


of the feeders are carried south along the section of | 


the railway to the New York ‘end, and the two 
remaining feeders along the branch to White Plains. 
An interesting point is that although circuit 
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Fig. 127—SECTION AT AA, Fig. 123 


breakers are connected between these feeders and 
the overhead wire at New Rochelle and Columbus- 
avenue, and also at intermediate points approximately 
in the centre of both of the four-track section and the 
White Plains branch, these breakers do not operate 


on ordinary overload, as experience gained on the | 


New Haven line has indicated that it is undesirable 
that they should do so. But a control wire has been 
put into use which is connected with the overload 
relays at the power-house. Unless this control wire 
1s energised by these relays, none of the circuit 
breakers can open. Another novel feature is that 
the overload relays at the power-house automatically 
Insert resistance in the circuit prior to operating so 
that the rush of current is limited when a short circuit 
occurs. A short circuit does not cause any circuit 
breaker to open except the two immediately affected 
by the fault. In every case the line circuit breakers 


struction on a 6 deg. curve. 


in Fig. 123. 
pull-off pole on a curve. 


apart and 2}in. below this there is a No. 0000 steel 
grooved contact wire. 
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Fig. 127 is a section | 
across the parts A A, and Fig. 128 a section across B B | 
Fig 126 shows the arrangement of a | 
Underneath these last- | 
mentioned cables there is a No. 0000 grooved copper | 
wire, which is supported by hangers spaced 10ft. | 
| with the curvature to a minimum of 200ft. On 
These two latter wires are ' 


On curves up to 2 degs. the conductor and contact 
wires are made to take up the proper position with 
respect to the track by off-setting the points of 
support of the main supporting strands on top 
of the bridge. In the case of curves of over 2 deg. 
the catenary bridge spacing is reduced in accordance 


curves of over 4 deg. deflection pull-off poles are 
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| connected at 10ft. intervals by clips spaced so as to 
come midway between the hangers from the track 
supporting strands. The method of spacing the clips 
and hangers gives a high degree of flexibility to the 
contact wire. At curves, however, the hangers 
are attached directly to the clips. The hangers 
shown in Figs. 124 and 125 are composed of }$in. 
steel rod threaded at one end and screwed into a 
hook-shaped casing which hangs over the track 
| catenary supporting strand. The rod is screwed into 
| the casting until it rests solidly against the supporting 
| wire and holds the hanger securely in place. 

| On tangents the lower end of the }in. hanger rod is 
| screwed into a casting the lower part of which forms 
| a clamp which fits into the groove of the track 
conductor cable. 
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Fig. 129—METHOD OF ANCHORING WIRES 


erected between the bridges and the main supporting 
strand is subjected to a side strain by means of 
gin. steel pull-off wires. On curves at points where 
the bridges are closer together than 100 yards the 
shorter span involves a decreased deflection of the 
main supporting cable in order to avoid unbalanced 
strain on the bridges. At these points bracket 
hangers composed of two pieces of angle iron set 
45 deg. from the vertical are introduced between the 
main supporting strand and the intermediate cross 
bent to make up the space between them, as the 
contact wire is maintained at a constant elevation 
of 22ft. above the rails, except at low bridges. The 
minimum height in these cases is approximately 17ft. 

At anchor bridges an ingenious method of insulating 


This clamp is composed of two | adjoining sections of the line without causing a break 


pieces of malleable iron and held firmly in the groove |in the circuit has been devised. This is shown in 


of the cable by means of a }in. screw, which passes | Fig. 129. 


It will be noted that a continuous surface 


through both pieces of the clamp. On curves where | of live wire is exposed to the current collectors 
the hangers are directly fastened to the clips which | on the trains, but that the contact wires on each of 
hold the conductor and the contact wire together! the two adjoining sections at anchor bridges are 
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isolated from each other by insulators and by a gap 
of 18in. Fig. 130 gives details of a strain, insulator 
clips, &¢., as used at these anchor posts. It will be 
understood that the objection to introducing a dead 
gap in the contact wire is that damage is likely to 
result frcm the heavy ares which are drawn off in 
breaking a high-voltage circuit. 

At stations and at overhead bridges the wires 
are supported on insulators hung from I beams, which 
are clamped to the bottom of the bridge member by 
a short piece of angle iron. 

We have stated that the New Rochelle branch 
has been equipped with single catenary overhead 
construction. The difference between the single 
catenary and the compound catenary system is that 
in the former case the main supporting cable and 
the intermediate cross-bents are eliminated. The 
catenary cable, which is composed of a in. steel 
stranded cable, is swung over the clear length between 
adjoining catenary bridges, and is hung from 110,000- 
volt insulators fastened to the under-side of the 
trusses. 

The copper conductor and the grooved steel wire 
are hung from the catenary with hangers and clips 
in exactly the same manner as in the compound 
catenary construction. The hangers are much longer 





Swarm Sc 


Fig. I30—DETAILS OF INSULATCR CLIP, &c. 


at the points of support, since the catenary span is 
300ft. instead of 150ft., with the compound type of 
construction. The bridge spacing for the single 
catenary is 300ft. on tangents .and about 200ft. on 
the sharpest curves. Pull-off poles are used between 
the bridges on curves greater than 4 deg. 

All the bridges which carry the overhead wires 
are of steel, and they are supported on concrete 
foundations. The majority of the vertical posts 
are built up of four-cornered angles and diagonal 
lattice work on all four sides made of flat steel bars 
set at an angle of 45 deg. and riveted together at 
their intersections. There are jin. gusset plates 
at the bottom of the posts, these being riveted to 
the corner angles, and the two sides which stand 
parallel to the track have 6in. by 6in. by }in. angles 
riveted to them to form lugs for the anchor bolts. 
On the four-track section of the railway the posts 
measure 2ft. lengthways and parallel with the track 
both at the top and at the bottom, but the dimen- 
sions at right angles to the rails are lft. O}in. at the 
bottom and 2ft. 2in. at the top. The reason for this 
is that the point of greatest moment occurs at the 
top of the post, where it is joined to the bridge 
members which cross the track. The same design 
applies also to double track. Steel gusset plates 
are riveted to the two sides of the posts, and the 
cross-bridges are attached to these. For the four- 
track construction these bridges are composed of 
two trusses 3ft. 6in. deep. These trusses are tied 
together with a single lattice work of 2}in. by }in. by 
ysin. angle iron at the top and bottom. Diagonal 
cross-frame supports between the two trusses are 
used every 13ft. to prevent any tendency to buckle. 
On tangents the distance between the top truss and 
the top of the rail is 3lft., but this is reduced 
in special circumstances for spanning two tracks. 
Special precautions have been taken to ensure 
continuity of the service. When about to work 
on any line the wire is first isolated by the circuit 
breakers at each end of the section and then earthed 
by connecting it to the rails. 








ROYAL COMMISSION ON SEWAGE. 


AN eighth report has just been issued by the Royal 
Commission on Sewage Disposal.. It is entitled 
“Standards and Tests for Sewage and Sewage 
Effluents Discharging into Rivers and Streams.” 

The Commissioners explain at the outset that in 
their fifth report they expressed themselves strongly 
that the law as regards the amount of purification 
required to be carried out should be altered so as 
to allow local circumstances to be taken into account. 
This point of view is emphasised in the present 
document, it being held that local authorities should 
not be required to purify their sewage more highly 
than is necessary to obviate the risk of actual nuisance 
arising from its discharge. 

In order to facilitate the working of this recom- 
mendation it at once became evident that the authori- 
ties concerned should be in a position to know 
whether the discharge of a given sewage liquid into 
a given stream would or would not cause signs of 
pollution to manifest themselves. The Commis- 
sioners, accordingly, set about elucidating the matter. 
We need not follow them through their discussion 
of the various questions arising, but may say at once 
that they finally came to the conclusion that the 
test showing the amount of dissolved oxygen taken 
up in five days provided the most trustworthy 
chemical index of the actual state of a stream into 


Their investigations then led them to the conclusion 
that if 100,000 cubic centimetres of river water do 
not normally take up more than 0.4 gramme of 
dissolved oxygen in five days at a temperature of 
65 deg. Fah., the river will ordinarily be free from 
signs of pollution.* If, however, the amount taken 
up be higher than this, there will almost certainly be 
signs of pollution, even in very cold weather. The 
figure 0.4 is termed the “ limiting figure,” and is to be 
regarded as the foundation on which any scheme of 
standards should be constructed. 

It is assumed that the river water of average 
quality will absorb 0.2 parts per 100,000 oxygen 
in the five-day test. With this basis to work upon the 
Commissioners proceed to discuss the question of a 
normal standard for effluents. To commence with, 
the recommendation made in the fifth report that a 
standard effluent should not contain more than 
3 parts of suspended matter per 100,000 is repeated. 
Any sample which fails to pass this test should, it is 
suggested, be rejected forthwith. The effluent 
should, however, also pass a dissolved oxygen absorp- 
tion test, and it is recommended that the normal 
test figure for the effluent with its suspended solids 
should be fixed at 2.0 parts per 100,000. An effluent 
which takes up this quantity of dissolved oxygen in 
five days will need some dilution if nuisance is not to 
be caused. The minimum dilution required for safety 
with average river water (0.2 parts per 100,000) is 
then shown to be eight times the volume of the 
sewage. It is pointed out that it is safe to assume 
that the great majority of effluents are diluted by 
more than this quantity, and, whereas there are some 
exceptional cases in which, owing to the relatively 
small volume of river water,-a more stringent standard 
than the normal will be necessary if nuisance is to be 
avoided, certain conditions of dilution may warrant 
a relaxation of the normal standard. 

In this connection the Commissioners go as far as 
to make the following statement :—‘‘ In our opinion 
there are circumstances in which sewage, either 
partially treated or not treated at all in the accepted 
sense, may properly be discharged into streams or 
rivers.” 

The minimum permissible degree of dilution 
for sewage liquors is next taken into consideration. 
In order to arrive at what degrees of dilution may 
safely be regarded as sufficient to effect such natural 
purification of various tank liquors and crude sewages 
as will prevent nuisance arising from their discharge 
into streams, the Commissioners followed three 
lines of procedure. They have (a) ascertained the 
number of dilutions necessary to bring the figure 
for the mixture down to the “limiting figure ’”’ of 
0.4 part per 100,000 ; (b) taking as a basis the rate 
of absorption of atmospheric oxygen by water and 
the rate of de-oxygenation by the admixture of 
various sewage liquids, calculated the number of 
dilutions which would be required in order that 
the dissolved oxygen content of the mixtures should 
not fall below a certain figure ; and (c) kept under 
observation places where partially purified or unpuri- 
fied sewage is discharged into streams, and noted the 
effects produced at different seasons and under 
different conditions. 

Without going into details of the manner in which 
the conclusions have been arrived at, we may say 
that the Commissioners suggest that for precipitation 
liquors a dilution of 150 volumes should be provided, 
for tank liquors 300 volumes, and for crude sewage 
500 volumes, with the proviso that the condition of 
the river must be such as to prevent the accumulation 
of solids in ‘any particular spots to an extent likely 
to cause nuisance. 

The Commissioners attach great importance to the 
reduction of suspended solids in tank liquors to the 
lowest practicable figure, and they think that in all 
cases where such liquors are permitted to enter 
streams standards for suspended solids should be 
prescribed and enforced. Yet they have seen their 
way to sanction an increase over the 3 parts per 
100,000 already mentioned if the dilution is in excess 
of the volumes prescribed above. Thus, they suggest 
that the dissolved oxygen test may be omitted and a 
standard of 6 parts per 100,000 should be adopted 
in cases in which the dilution is not less than 150 but 
does not exceed 300 volumes. Where the dilution is 
more than 300 volumes but less than 500 the easier 
standard of 15 parts per 100,000 would be allowed. 
Where the dilution is over 500 volumes the standard 
would be in abeyance, but some effective form of 
screening apparatus must be introduced wherever 
possible, and the settlement of grit and the heavier 
particles of suspended matter is also deemed very 
desirable. 

It is pointed out, however, that the degree of 
dilution, although undoubtedly one of the most 
important, is not the only factor on which the presence 
or absence of nuisance depends. The depth of the 
river, its velocity, the uses to which it is put, and the 
proximity of other sources of pollution have all to 
be taken into account. The experience of the Com- 
missioners is that great dilution, even to the extent of 
1000 to 1,in a rapid current does not altogether 
prevent local deposit of mud, and they think that 
there may be circumstances in which sewage liquor, 
if large in volume, should not be permitted to carry 
the whole of its suspended matter into the river, 


even though the volume of the river may be consider. 
ably more than 500 times larger. 

In fact, the whole matter is so complex, and the 
diversity of conditions is so marked in different places, 
that the Commissioners do not see their way {vo lay 
down a_hard-and-fast standard which musi be 
enforced in every case. In previous reports they had 
advocated the creation of a Central Authority and of 
separate Rivers Boards. They now repeat that, 
for the proper conservation of our rivers and water 
supplies, such an organisation is essential. The 
Central Authority would be free to decide each case 
on its merits. Yet in order to simplify administra- 
tion they consider that a normal standard shout be 
prescribed. This standard should apply to all 
sewage discharges into non-tidal water, except 
where local circumstances are shown to the satis/ac- 
tion of the Central Authority to justify a special 
standard. The Central Authority might in such ¢:se5 
vary the standards, which in all cases it would leave 
to the Rivers Boards to enforce. It would be the 
special duty of the Central Authority to safegiuird 
water supplies. The Authority would be practically 
unhampered, and would be allowed discretionary 
powers, yet it is considered essential that the adjist- 
ment of special standards to suit local requiremwiits 
should proceed on a definite principle, so that differen- 
tial treatment might not be open to the suspicion 
of caprice. It is considered that, while the period 
during which the general or specially strict standards 
are to remain in force should be not less than ten 
years, in the ease of relaxed standards the periods 
should be shorter. This would seem to be a reason- 
able provision. 

It is suggested that the Rivers Boards might 
first turn their attention to securing compliance 
with the standard of the larger centres of population, 
notwithstanding that they may be lower down 
waterways into which smaller communities are 
discharging effluents not up to the standard. The 





reason given for this is that it will take longer to 
carry out alterations in the works of large cities than 
in the case of smaller towns, and, moreover, the 


| period of grace might be sufficient to enable the 


latter to put their houses in order without official 
compulsion. 

It is not proposed that the general standards 
outlined above should apply automatically to tidal 
waters, as in the case of non-tidal waters, but it is 
thought that the principle recommended regarding 
special standards for streams might usefully be 
applied to tidal waters where a standard is considered 
necessary. 

The Commissioners finally summarise their con- 
clusions as follows :— 

(a) The law should be altered so that a person 
discharging sewage matter into a stream shall not 
be deemed to have committed an offence under the 
Rivers Pollution Prevention Act, 1876, if the sewage 
matter is discharged in a form which satisfies the 
requirements of the prescribed standard. 

(b) The standard should be either the general 
standard or a special standard, which will be higher 
or lower than the general standard, as local circum- 
stances require or permit. 

(c) An effluent, in order to comply with the general 
standard, must not contain as discharged more 
than 3 parts per 100,000 of suspended matter, and 
with its suspended matters included must not take 
up at 65 deg. Fah. (18.3 deg. Cent.) more than 
2.0 parts per 100,000 of dissolved oxygen in five 
days. This general standard should be prescribed 
either by statute or by order of the Central Authority, 
and should be subject to modifications by that 
Authority after an interval of not less than ten 
years. 

(d) In fixing any special standard the dilution 
afforded by the stream is the chief factor to be con- 
sidered. If the dilution is very low it may be neces- 
sary for the Central Authority, either on its own 
initiative or on application by the Rivers Board, to 
prescribe a specially stringent standard, which should 
also remain in force for a period of not less than ten 
years. 

(e) If the dilution is very great the standard may, 
with the approval of the Central Authority, be relaxed 
or suspended altogether. Our experience leads us 
to think that, as a general rule, if the dilution, while 
not falling below 150 volumes, does not exceed 300, 
the dissolved oxygen absorption test may be omitted. 
and the standard for suspended solids fixed at 6 parts 
per 100,000. To comply with this test no treatment 
beyond chemical precipitation would ordinarily be 
needed. If the dilution, while not falling below 
300 volumes, does not exceed 500, the standard for 
suspended solids may be further relaxed to 15 parts 
per 100,000. For this purpose tank treatment 
without chemicals would generally suffice if the tanks 
were properly worked and regularly cleansed. These 
relaxed standards should be subject to revision at 
periods to be fixed by the Central Authority, and the 
periods should be shorter than those prescribed for 
the general or for the more stringent standards. 

({) With a dilution of over 500 volumes all tests 
might be dispensed with, and crude sewage dis- 
charged, subject to such conditions as the provision 
of screens and detritus tanks as might appear neces- 
sary to the Central Authority. 








* For the sake of brevity we shall, hereafter, as is done in the Report, 





which it was proposed to discharge a sewage effluent. 


refer to “ grains per 100,000 cubic centimetres” as ‘‘ parts per 100,000.” 
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RAILWAY MATTERS. 

\ecorDING to French newspapers, the parties™sent out 
by the French Government to explore the Sahara Desert, 
\frica, with the idea of ascertaining whether or not it 
would be possible to build a railway across the desert, 
have now completed their work, _The report is said to 
he most satisfactory, and it is believed now that all the 
obstacles can be overcome. If the Government should 
decide to go on with the matter, the entire plans may be 
completed by the end of the present year. 


jy is somewhat remarkable that the development of 
olectric train lighting in the United States has been rela- 
tively belated, go-ahead as our friends across the Atlantic 
usually are, especially where electricity is concerned. 
Bui during the last few years there has been a strong 
agitation in favour of electric lighting in the United States 
on the score of safety in the event of accident causing 
fire, as well as in consequence of the convenience and 
other advantages of electric lighting, so that a considerable 
extent of usage can now be reported. 


An innovation has been made in South Australia by 
the adoption of a rail motor car, driven by an internal 
combustion engine, for working passenger traffic between 
Victor Harbour and Goolwa. The car has accommoda- 
tion for sixty persons and may be driven from either end. 
An internal combustion locomotive is also to be tried for 
use on lines where the traffic is light. The engine is to 
be of 100 horse-power, and the locomotive will be able to 
haul a load of 50 tons at a speed of eight miles an hour 
up a gradient of 1 in 70. It is hoped that such engines 
will prove useful in districts where the supply of water 
for locomotives 1s scanty. 


IN reply to a question, Mr, Buxton, the President of the 
Board of Trade, said the Railway Rate Bill would be 
introduced in the course of the present week, and that he 
had received representations on the subject from various 
quarters, including the traders and the railway companies. 
The Bill is a small one designed to meet the undertaking 
given by the Government to the railway companies at 
the time of the strike settlement, which was to the effect 
that the companies would be authorised to raise fares to 
meet the concessions then given to their men. It is now 
hoped that traders will postpone the points upon which 
they demand satisfaction until the larger Bill comes up 
next session, If this attitude is taken, the short Bill will 
be assured of passing this session. 


A GERMAN contemporary gives a description of a new 
type of locomotive, built by Brown, Boveri and Co., for 
the Chemin de fer du Midi. The pulleys on the spindles 
of the two motors are connected together by means of a 
coupling rod, and are each similarly connected by coupling 
rods to a pulley disc, carried on the driving wheel. In 
this way @ triangular system of coupling rods is built up, 
and the method has been found to give good results in 
practice, besides reducing the weight and cost of the loco- 
motive. The author shows that if the two motors have 
the same torque there is no stress in the rod connecting 
them together ; he therefore suggests that this rod might 
he omitted. The motors may therefore be connected to 
the driving wheel by two cranks, which form with one 
another an angle rather greater than a right angle. On 
the triangular system the angle between the cranks is 
about 60 deg. The author’s system has the further advan- 
tage that the precise adjustment of the positions of the 
various spindles is unnecessary. He claims advantages 
for his system over the “ triangular ’’ method, provided 
that the angle between the cranks is less than 120 deg. 


With the view of further improving the travelling 
facilities to the West of England, the directors of the Great 
Western Railway a year ago authorised the construction 
at Swindon of thirty coaches, to form five new trains. 
These are now in traftic, each comprising two brake-thirds, 
two thirds, and two first and third composite coaches, with 
seating accommodation for 352 passengers. The vehicles, 
three of which are illustrated in the Railway Times 
for November 23rd, have side corridors, are 70ft. long 
by 9ft. wide, mounted on steel under-frames, with 9ft. 
bolster bogies having equalising beams. The brake- 
thirds are built in pairs, forming the luggage and guards’ 
compartments at both ends of the train. Polished 
walnut and sycamore have been employed for finishing 
the first-class compartments ; and the upholstery is the 
standard dark green cloth, bordered with green and gold 
lace. The third-class compartments are finished in polished 
oak, the upholstery being blue and red rep; whilst the 
floor is covered with linoleum of a special design. Electric 
lighting is provided throughout the trains on the Leitner- 
Lucas system, the first-class compartments being provided 
with five lights with holophane fittings, and the third- 
class with three lights, each compartment having dimming 
switches. 

THE metre-gauge line running across the French Cer- 
dagne region from Villefranche to Bourg-Madame near 
Puycerda along the Spanish frontier is the first mountain 
railway in the Pyrenees to be worked by electricity. 
Nearly 56 kiloms. long, it required the construction of 
eighteen tunnels of a total length of 2380 m. and of a num- 
ber of interesting works, including a bridge of 254 m. span 
across the Tet Valley. Between Villefranche and Bourg- 
Madame there is a difference of level of 1165m. Accord- 
ing to the Times, the sharpest curve has a radius of 30 m. 
and the steepest gradients are 60mm. per metre. The 
electric energy is generated at a station near the middle 
0’ the line, the power being derived from the waters of the 
et River, retained by a dam 13m. high, which enables 
from 13 to 14 million cubic metres to be stored. The 
water is conveyed to the power-house by four conduits 
1000 m. long, with a discharge of 900 litres a second and 
8 fall of about 400m. The power station contains four 
1500 horse-power turbine sets and supplies continuous cur- 
Tent at 850 volts to the contact rail, which is placed beside 
the track, and’ 20,000 volts three-phase current to the 
sub-stations. The distribution system is in five sections, 
each about 1] Kiloms. long, with six feeding points, each 
being connected to a sub-station, except the one situated 
m the middle of the line, which is served directly by the 
central station. The conductors of the overhead 20,000 
volts distribution system consist of aluminium cables 
Supported at intervals of 35 m. or 40 m. by iron poles. 





NOTES AND MEMORANDA. 


AccoRDING to the Scientific American a German inventor 
has succeeded in producing two forms of metal-vapour 
lamp giving a white light by an alloy of cadmium with a 
small percentage of mercury. One form has a graphite 
anode and a mercury and cadmium cathode, and the other 
has both electrodes of cadmium and mercury. The 
latter lamp is claimed to have an efficiency equal to that 
of the pure mercury vapour lamp. A peculiarity of the 
new lamp is that the active material, being solid at ordinary 
temperatures, becomes deposited on the walls of the quartz 
tube as the lamp cools after the current is turned off. This 
action gives no trouble, however, as the deposit is vaporised 
as soon as the current is switched on again. 


In a study of the various types of condensers used in 
wireless telegraphy, which recently appeared in the 
Electrician, Mr. W. Torikata and Mr. E. Yokoyama deduce 
the following general conclusions :—The surface, as well 
as the edges of the metal coating of the condensers, must 
be very smooth; the smoothness is far more important 
than the nature of the metal itself in decreasing the total 
losses of the condenser. The total length of the edges of 
the metal coating must be as short as possible—from this 
point of view it is concluded that the Leyden jar type 
of condenser is better than the plate type. The enamel 
process is very efficient, and practically annuls brush 
discharges ; also it shows no difference between the various 
types of condensers in regard to brush discharge. 


THE governing of oil engines is a point of particular 
importance, and is often put forward as an objection to 
their adoption by steam engine makers. There are two 
principal methods, the one known as the “ hit-and-miss,”’ 
whereby a working stroke of the engine is entirely cut 
out, and the other by means of which the supply of fuel 
is regulated to suit the load, and no working strokes are 
missed. Other methods consist in prematurely opening 
the exhaust valve or keeping it closed, but these are hardly 
in general use. On light loads the hit-and-miss principle 
has the advantage in fuel consumption, the mixture 
being kept constant at all loads, whereas with the gradu- 
ated charge the mixture may vary and also the amount 
of compression. Water injection is now generally used, 
and is found not only to increase the efficiency of the engine, 
but to allow the compression to be carried to a higher point 
without increasing the risk of pre-ignition. 

AN interesting paper entitled ‘“‘ Application of Ball 
Bearings to Engineering’ has recently been read before 
the University of Liverpool Engineering Society. In 
dealing with the fitting of ball bearings the author, Mr. 
George W. Goodchild, remarks that this is a very easy 
matter, generally speaking. The inner ring should be 
driven tight on the shaft, while the outer is a push fit in 
the housing, and should be allowed some side play. 
Before mounting, the bearing should be allowed to lie 
in a bath of oil heated to about 104 deg. Fah, and then 
driven on the shaft, which should be a shade larger than 
the bore of the bearing, by a few good blows directed on 
the inner ring, carefully avoiding hitting the balls or outer 
race. This is particularly essential if the loads vary con- 
siderably, and when the bearing is subject to constant and 
considerable vibration, such as in crank shafts and rolling 
mills. It is also necessary for machines running at high 
speeds, such as electric motors, ventilators, woodworking 
machines, &c. It is very desirable that the shaft should 
be ground where it is proposed to fit a ball bearing ; fur- 
thermore, the inner race should be clamped tightly on 
the open side, and it is essential that nuts or other parts 
holding the inner race in position should not come into 
touch with either cage or balls. 


In a letter appearing in the columns of a contemporary 
on the ventilation of the House of Commons, Prof. J. B. 
Lock gives some interesting particulars of experiments 
that have been carried out at Cambridge during recent 
years in connection with the heating and ventilation of 
large lecture rooms and halls. Various systems have 
been tried, and have led to the conclusion that a crowded 
room should not be warmed by heated air; the fresh air 
supplied for breathing should be cooler than the air in the 
room, and the room should be warmed by other means. 
A large hall seating 1000 persons is heated with hot-water 
radiators near the walls at the floor level, and fresh air 
is introduced by a fan through two rows of gratings 8ft. 
or 9ft. above the floor level; an exhaust far withdraws 
the air through openings in the ceiling. Two years’ 
observation has established the fact that the cooler the 
fresh air sent in, the more pleasant is the atmosphere in 
the hall; when the hall is full it is difficult to obtain air 
cool enough, even when the outside temperature is 40 deg. 
Fah., and the installation of ice coolers is under considera- 
tion. In the case of laboratories warmed by hot air, 
which is passed over heating pipes, the oppression and dis- 
comfort experienced by the occupants are much greater 
when steam heating pipes are used than in the case of 
hot water pipes, and it appears that ‘‘ cooking ” fresh air 
destroys its invigorating qualities. 

A CONTEMPORARY gives the following method of harden- 
ing twist drills and screw taps whereby maximum strength 
is said to be retained in the pieces treated :—The prepared 
drills or taps are held with their spiral or screwed parts 
submerged in molten lead (brought to red heat in iron or 
earthenware crucibles) till they too reach red heat; for 
pieces from 4mm. to 8 mm. in diameter this takes about 
one minute. The pieces are then withdrawn and at once 
plunged into water. If the lead bath is at the correct 
temperature no iead will cling to the taps or drills on 
removing them. After chilling the latter are cleaned 
and tempered. A convenient method of tempering is to 
lay the drills and taps in lots of ten or twelve on a sheet 
of iron mounted over a charcoal fire. The plate should be 
rocked during the process in order that the pieces may be 
quite uniformly heated. On reaching a dark gold temper 
film the articles are again water-quenched, and are then 
ready for use. The advantage of carrying out the first 
heating in lead instead of by direct firing is that the 
degree of heating is strictly limited, and itis impossible 
to burn the edges of the threads and drill grooves while 
waiting for the core to heat. Further, by the above 
process only the working parts are hardened, and the heads 
of the taps or drills can be subsequently worked if neces- 


sary. 





MISCELLANEA. 


THE United States naval wireless station erected at Fort 
Meyer, Arlington, Va., was recently tested. The feature of 
this station is the three steel towers connected at their tops 
by a series of twenty-three wires, by which messages 
will be radiated and received. The towers are ranged 
400ft. apart at the corners of a triangle foundation around 
a central receiving and sending station. The equipment 
comprises a 100-kilowatt motor generator set, on the shaft 
of which is a synchronous rotating spark. 

Tue Foleshill Rural District Council recently dis- 
cussed the question of the lighting of parishes im 
its area by electricity. Some of the parishes the 
Coventry Corporation has included in its Bill, and a 
question raised by the Rural Council was whether Bed- 
worth also could come in. The Leicestershire and War- 
wickshire Electric Power Company is contemplating the 
laying of cables into Bedworth, but the Council instructed 
its Clerk (Mr. Oswin) to inquire if Coventry would entertain 
an application from Bedworth for inclusion. 

Mr. CHARLES TURNBULL, engineer of the Tynemouth 
Corporation electricity works, in his eleventh annual 
report, states that the results of the past year were the 
most favourable the undertaking had yet had. Not only 
were the profit and the output the greatest recorded, but 
the increase of 120,000 units in the amount of electricity 
sold was one of the largest increases since the early days 
of the undertaking. The gross profit for the year was 
£7505—more than 10 per cent. on the net capital expendi- 
ture outstanding at the beginning of the year. The net 
profit was £1305 against £911 in the previous year. 

THE Japanese Government has recently placed orders 
in France for two submarines, and in England for two 
torpedo-boat destroyers. The object of this is, according 
to the Jiji Shimpo, to enable the naval dockyards in 
Japan to have models of the very latest designs in these 
vessels, which will be used by them later to copy in vessels 
constructed at home. The destroyers will be of the same 
type as the Sakura and Tachibana, having a displacement 
of 600 tons, with turbine engines. The submarines will 
be rather larger than No. 13 recently launched at Kure 
Arsenal (350 tons), and will be of the latest French pattern. 

Ir is reported that the Admiralty is considering the 
feasibility of reopening the oil shale field in Fifeshire 
which was worked some years ago by the Burntisland Oil 
Company. It is also understood that engineers have 
been inquiring into the suitability of the bay at Seafield, 
near Kirkcaldy, for the purpose of a naval harbour. As 
the oil shale field referred to is quite near, and, indeed, is 
believed to extend under the Forth, it will afford the 
Admiralty a great opportunity of extending the domestic 
sources of oil fuel. Meantime, the Admiralty is absorbing 
readily practically all this grade of oil which the Scottish 
mineral oil companies have to sell. 

THERE is an extensive market for scrap metal in Italy, 
says an American Consular report from Genoa. In 1911 
the total imports of scrap metal from all sources were 
392,703 metric tons, as against 386,604 tons in 1910. The 
exports for 1911 were 3389 tons. The largest exporter 
of scrap to Italy in 1911 was Germany with 67,039 tons, 
France coming second with 56,781 tons, and Switzerland 
third with 37,645 tons. Great Britain, which in 1909 
exported 83,909 tons of scrap to Italy, fell to fourth place 
with 36,929 tons last year. Scrap iron and steel and cast 
iron (scrap) are subject to an import duty of 1 lira (about 
94d.) per metric quintal (220.46 lb.). 

Ir appears that the reinforced concrete beater tubs 
which are being built by the Aberthaw Construction 
Company, of Boston, in the new reinforced concrete build- 
ings of the Milton Leatherboard Company, Milton, N.H., 
are the first beater tubs to be made of the modern 
structural material. Generally, beater tubs have been 
made of wood and lined. The proposed beater tubs are 
four in number, and have overall dimensions, 26ft. 8in. 
long by 13ft. 2in. wide, making them larger than any wooden 
tubs which have heretofore been built. It is stated that 
the adoption of reinforced concrete for this purpose will 
have many decided advantages, and the results obtained 
with this material will be looked forward to with interest. 

A car ferry fitted with petrol motors has recently been 
placed in operation by the Evansville Railway Company 
to transport inter-urban electric cars across the Ohio 
River between Evansville, Ind., and Henderson, Ky., 
and thus eliminate a change of cars. The boat, as de- 
scribed in the Marine Review, is of steel construction, 
130ft. long and 34}ft. beam. It weighs 88 tons light, or 
150 tons when carrying two cars. The paddle wheels, 10ft. 
in diameter, are driven separately by a 54 horse-power 
petrol engine. Additional gearing is provided so that 
one engine may operate both wheels if necessary. The 
engines are bevel-geared to the shafts in a ratio of 10 to 1. 
The average speed of the boat is about eight miles per hour. 
Since the service requires only one round trip an hour 
the ferry spends a large part of its time in the slips. ‘ The 
economy offered by the petrol engine under thesec on- 
ditions is said to be the principal reason for its adop- 
tion in preference to steam. 

In the Parliamentary Papers recently, Mr. Watt asked 
the President of the Board of Trade whether, having 
regard to the accidents through the speed of tramcais 
and of motor cars in busy thoroughfares in the large tities 
in the country, he would consider the advisability of 
appointing a committee to inquire into and seek to pre- 
vent or minimise these accidents, in view of the fact that 
such a committee had been instituted to deal with motor 
omnibus accidents in London. Mr. Robertson, in reply, 
said that the maximum speeds to be observed on tramway 
systems were fixed by the Board of Trade after the routes 
had been inspected, and were governed by the varying 
conditions which obtain on different 10utes. They were, 
moreover, subject to revision if fresh conditions arose. 
Compulsory stopping places were also provided where 
necessary. So far, therefore, as tramway traffic was 
concerned, the present system appeared to provide suffi- 
cient means of control; and, having regard to the fact 
that each locality required separate consideration, he 
doubted if the appointment of a committeo, such as sug- 
gested, would serve any really useful purpose. The 
question, so far as it affected motor cars, was not for the 
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Some Practical Considerations for Diesel Engine 
Users. 


Axsout a twelvemonth ago we set forth in a leading 
article the general outlines of the advantages which 
might be expected to follow the adoption of motors 
on various classes of ships and boats. From that 
article it might have been assumed that the Diesel 
engine is suitable for installation on all classes of 
vessels, but it will be found on a closer study of the 
question that this is not quite the case. It may even 
be a little early to say that it has proved beyond any 
question its entire suitability from a mechanical 
point of view for application afloat at all. From what 
we have seen, however, we think that time alone is 
required to furnish the necessary proof. We are, 
in fact, convinced that up to a certain point it has 
quite proved its suitability for application to many 
classes of craft. It can be started and reversed with 
certainty and celerity, and there is now a good deal 
of evidence to show that it can be depended upon to 
run for long periods ; its adoption leads to a saving 
in the number of hands carried, though exactly to 
what extent it is too early yet to say; it requires 
about one-third the weight of fuel for a given radius 
of action, though at the present moment this reduction 
in weight is not accompanied by a corresponding 
reduction in cost ; and the weight and space occupied 
have a tendency to be less than that required for a 
corresponding steam plant. On the other hand, the 
first cost is undoubtedly considerably higher, though 
this difference should become less and less. This 
factor, of course, renders it absolutely necessary that 
the running costs shall be less than those of the steam 
plant and the question of fuel economy and fuel 
supply becomes one of supreme importance and one 
that requires most careful consideration in the case 
of ships built for commercial purposes. The tactical 
advantages of increased radius of action and the 
saving in hands are so great for warships that this 
point is not vitally necessary so long as the price 
is within reason, and provided that a supply can be 
assured in war time. 

At present the price of residual and similar oils 
suitable for use on Diesel engines is somewhere 
between 70s. and 85s. per ton here and on the 
Continent, and at that figure no economy can be 
shown over coal, so that at first sight it would look 
as if the Diesel engine had no claim, whatever, even 
to be taken into consideration. We are convinced 
however, that the price is momentarily inflated, and 
that suitable oils will be forthcoming at a more 
reasonable rate in the near future. But this is a 
hope which the commercially minded shipowner 
will not care to speculate upon, and it is fortunate 
that he can get some more solid comfort out of the 
present position of affairs. As we have said, the use 
of the Diesel engine practically trebles the radius 
of action for a given bunker capacity. It, therefore, 
renders it possible for a ship to make a round voyage 
on a supply of fuel taken in at the port of departure. 
If, then, in the course of her travels the ship 
either starts from or touches at a port where fuel 
can be obtained at a cheap rate, that port, and that 
port alone, may be her bunkering port. As fuel 
can now be obtained at as low as 30s. per ton in certain 
ports it is clear that for all ships using those ports 
and making voyages which are not beyond the 
radius of their bunker capacity, the Diesel engine 
will give economical advantages. The Eavestone is 
a practical example of a ship in which this procedure 
is being adopted. She will bunker in the States 
and make her round trip to this country and back on 
a single bunkering. This is a point which is nearly 
always lost sight of when considering the application 
of Diesel engines, when the price at which fuel may 
be obtained at home alone comes in for consideration. 
It is nevertheless a vital point, and may make all 
the difference in helping the owner to come to a right 





decision. Again, for commercial ships which make 
short voyages or trips in which frequent calls are made 
involving stoppages of a day or two, it is quite possible 
that the internal combustion engine might pay, 
even though the price of the fuel were five times that 
of coal. This is rendered possible on account of the 
great savings which would be made by the absence 
of expenditure of fuel in lighting fires and lying with 
fires banked, taken in conjunction with the saving 
in hands and the immediate readiness for getting 
under way. No definite rule, however, can be laid 
down, but each individual case will have to be con- 
sidered in relationship to the local price of the fuels 
and the number of hours covered by the stoppages, 
&c. It applies, however, to a fairly numerous class 
of ships on which the oil engine has not hitherto been 
installed. 

When it comes to the application of oil engines to 
tugs, although the advantages which are gained by 
the use of the motor are as stated in the leading 
article already referred to, a further set of conditions 
has to be taken into consideration. First, the cost 
of the machinery of a tug forms a very large propor- 
tion of the total cost of the boat, and therefore 
machinery of a cheap type must be used, which weighs 
heavily against the Diesel. The most serious diffi- 
culty is, however, the question of the manceuvring 
qualities of the boat. She must be able to go dead 
slow and to start slowly in order that no jerk may be 
put on the rope when getting the tow under way. 
As we have remarked on many occasions, so long as 
the proportion of power to tonnage is small, the 
present minimum speed at which the Diesel engine 
could be run is low enough to enable the ship to 
be manceuvred under all ordinary conditions. If, 
however, the proportion of power to tonnage is high, 
as with a tug, she could not go slowly enough to meet 
all the conditions cf her service. This applies also 
to starting up when a revolution speed of about 
a third the maximum has to be obtained by com- 
pressed air before the engines will start on oil. Thus, 
it would be necessary for the air compressor to be 
of about the same capacity as the main engines, so as 
to enable the latter to be run on compressed air for 
considerable periods when starting and manceuvring. 
The only alternative would be to fit either an hydraulic 
or electric transmission device between the engine 
and the propeller which would allow the latter to 
run at the minimum speed desired or to be stopped 
altogether while the main engine could continue to 
run at normal speed. This, however, would add 
considerably to the first cost and might make the 
whole installation an uncommercial proposition. 
Apart from cost, however, the solution would be an 
excellent one. Then, too, when it comes to the case 
of a barge or similar craft, the high cost of the Diesel 
engine together with the fairly high class of labour 
demanded for its care puts it out of court, and one 
of the simpler engines must be adopted. In these, 
the money spent on making the engine reversible is 
saved and frequently put into a reversing gear which 
allows of not only reversibility and the stopping of the 
propeller altogether, but gives a certain amount of 
flexibility in addition by putting the clutch in for 
short periods and then de-clutching. 

Thus, it will be seen that if a motor installation is 
under consideration for any class of ship, the con- 
ditions to be taken account of vary very greatly 
according to the service for which the ship in intended. 
There are certain services for which at the present 
day the Diesel engine is eminently unsuitable, or, 
at any rate, cannot compete with steam commercially. 
There are other services where it cannot compete 
with other types of motor, and so on, and it is with 
the hope of drawing attention to some of -these, 
perhaps rather unsuspected, conditions that we write 
these lines. At any rate, it is safe to say that in all 
cases for the present the conditions of the service 
for which the ship is intended should be fully dis- 
cussed with the proposed builder of the engines, 
who is an expert and whose success can only be built 
up upon the satisfactory results from, and working of, 
every engine supplied by him. 


Clyde Improvements. 


Ir has been evident for long that the docking 
accommodation in both the higher and lower reaches 
of the river Clyde are inadequate, and last year a 
Provisional Order was authorised by Parliament 
which provided, among other things, for the con- 
struction of a very large dock at Renfrew, many miles 
from the mouth. At that time Lord Inverclyde 
entered a protest to the scheme in a letter to Sir 
Thomas Mason, Chairman of the Clyde. Trustees, 
stating that in his opinion the dock would be much 
better situated at Greenock. There is much to be 
said for his plea. Such a large dock—to be the largest 
in the world when completed—must in the first place 
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be easily accessible for very large ships, and it is 
doubtful, indeed, whether any owner of such vessels 
as the monster Cunarders and battleships would ever 
venture the risks, which are undeniably present, of 
navigating such a narrow tortuous channel as the 
Clyde when once they had successfully sailed from 
their builder’s yard to the sea. Such vessels usually 
run long distances during their trials, and it is as easy 
to finish up at Belfast or Liverpool as to return to 
the Clyde, when the latter involves going up river to 
dry dock. This point is unassailable, but on the other 
hand, it must be remembered that the new large 
dock is not intended solely for leviathans, whether 
merchant ships or battleships, and for moderate 
sizes of vessels it is considered that there are great 
advantages to be gained from close proximity to the 
shipbuilding yards. 

We have referred in these columns to the opposed 
schemes, but with Sir Thomas Mason’s statement that 
the work had gone too far to draw back, and the 
authorisation of the Provisional Order promoted last 
year, it seemed that the case was settled in favour of 
the Renfrew site. Nothing of great importance has, 
however, been done, and in the interval there has 
been trouble between the Greenock Harbour Trustees 
and the bondholders of the Trust. There are at 
present two Bills dealing with the Greenock Harbour 
before Parliament, one by the majority of the Trustees 
backed by the Greenock Corporation, the other pro- 
moted by representatives of the bondholders. Into 
the merits of these Bill it is not necessary to enter, 
but their appearance has evoked from Lord Inver- 
clyde another letter to Sir Thomas Mason, in which he 
once more urges that the big dock should be built 
at Greenock, even if it be necessary to provide in 
addition a smaller one at Renfrew ; and also that the 
Clyde Trustees should make the far-reaching and 
important move of absorbing the Greenock Harbour 
Trust and the Clyde Lighthouses Trust, merging them 
all into one body, a Clyde Conservancy Board. This 
seems a very sane suggestion ; it would not have been 
made and reiterated at this late date were not Lord 
Inverclyde very sure in his own mind, confirmed by 
other valuable opinions, that he was on right lines in 
making it. The Clyde Trust has accomplished 
wonderful work in development of the river; it has 
acquired all the ferry rights which might have hin- 
dered any improvements it wished to make; it has 
deepened and maintained the channel, and is now 
further deepening it; but after all is done that is 
possible in this way, and in the provision of docks, 
wet and dry, the work is liable to be partly nullified 
at any time by the action of a body which owns the 
entrance to the river and all the docks and piers 
belonging to the Greenock Harbour Trust. Lord 
Inverclyde is of opinion that the time is now_ripe for 
an amalgamation of these bodies controlling the 
river, and.that this should be attempted before 
further parliamentary powers are obtained. Judging 
from the larger questions involved; clear of any bias 
which may be caused by local or vested interest, 
it seems inevitable that sooner or later the control of 
the whole of the river must fall into the hands of one 
body if the best results are to be obtained and it is 
unlikely that either the larger interests of Glasgow or 
the smaller but still important business of Greenock 
and Port-Glasgow would suffer by the change. The 
Clyde Trust, and consequently the city of Glasgow, 
would be in a much stronger position having the whole 
management in its own hands, while it is perhaps 
unnecessary to point out that the construction of a 
huge dry dock at Greenock, with a wet dock in con- 
junction, could only add to the prosperity of its imme- 
diate surroundings and might prove to be a greater 
boon than the most optimistic supporters of the 
scheme anticipate. It has been urged in opposition 
to the proposed site that the position is not suffi- 
ciently protected from a hostile attack in time of war. 
There does not seem to be much force in the objection, 
but if it were so considered by the Government the 
fault could be easily remedied. Perhaps a closer 
appeal is made to the commercial instinct by the 
statement that after all the number of very large 
vessels which require docking is small as compared 
with the number of smaller tonnage, and for the latter 
the up-river position is much more convenient. That 
may well be so, but is it not the essential quality of a 
very large dock that it can accommodate a very large 
ship ? Since that is the prime cause of its existence, 
for that, if for no other reason, it seems thaé accessi- 
bility for such vessels should be a sine qua non of its 
position. 

Lord Inverclyde cogently points out that it 
is the opportunity now afforded of acquiring the 
(rreenock Harbour Trust which constitutes the 
tempting inducement to change the original plan and 
to place the largest dock in the world at the mouth 
of the river doing the largest business in the construc- 


great importance and should be so treated by those 
who have to deal with it, for while the maintenance 
of a deep channel will become more and more essential 
to the commerce of Glasgow, the provision of docking 
facilities for super-Dreadnoughts is a question which 
affects the national welfare, and this is a factor which 
has to be considered. Obviously the proposal to 
form one Clyde Conservancy Board would, if carried 
out, have a direct bearing on the situation of the huge 
dock, and the whole question should be viewed from 
and decided upon the high ground of national interest 
and future development. 








THE ELECTRIFICATION OF THE MELBOURNE 
RAILWAYS. 


THE report recently issued by Messrs. Merz and 
McLellan on the electrification of the Melbourne 
railways is certainly one of the most pleasing docu- 
ments that has ever been published from the point 
of view of those who have nosympathy withsingle-phase 
working, but it is to be hoped that railway directors 
will not be led to believe that it proves, once and for 
all, that the continuous-current system is the only 
one worthy of consideration. As a matter of fact, 
the report seems to indicate that the Melbourne 
railways present exceptional difficulties for alternat- 
ing-current working, and they must therefore not 
be regarded as typical. Briefly, Messrs. Merz and 
McLellan have proved to their own satisfaction that 
for a particular suburban system of 300 track miles, 
with a schedule speed of 21 miles per hour and a 
traffic of 150,000,000 passengers per annum, the 
single-phase system is some £707,000 more expen- 
sive in first cost and about £70,000 a year 
dearer in working cost than the continuous cur- 
rent system. The report goes on to explain that 
alternative schemes have also been prepared for 
typical lines up to 100 miles distant from Melbourne, 
and it has been found that the cost of equipping such 
lines for single-phase working would be £1293 more 
than for the continuous-current system, and the 
working costs something like £1600 more. We 
would ask Messrs. Merz and McLellan if a somewhat 
serious printer’s error has not been carried through 
from a previous page and caused this high estimate. 
He allows, it appears, £18,051 for maintenance and 
track renewal under either system for suburban work, 
but in Table X. the same items for long-distance work 
are debitted with £7920 for direct current and £9720 
for alternating current. We suggest that a typo- 
graphical transposition of the ““7’’ and the “9” 
have occurred and escaped detection. We must 
confess that in view of all that has been done in 
America and on the Continent, to say nothing of 
this country, these conclusions are surprising. For 
a considerable time certain engineers who have 
made a close study of single-phase working have 
been claiming that this comparatively new system is, 
at least, as economical for suburban lines as the 
continuous-current system, and that it has an im- 
mense advantage for long-distance working. Mr. 
Murray, the chief electrical engineer of the New 
York, New Haven, and Hartford Railway, claims that 
the system results in an increase of the all day 
efficiency of no less than 15 pef cent., and he 
has also repeatedly directed attention to _ its 
extreme simplicity. Moreover, Dr. Alexander has 
produced actual working figures which go to show 
that the operating costs of the City and Suburban 
Railway, Blankenese-Ohlsdorf, are practically the 
same as for the Central London line, and lower 
than for the West Jersey and Seashore line. 

Before we enter into-the details of the report, it 

will, perhaps, be well briefly to consider the principal 
differences between the two systems of electrification 
as applied to railways now in operation. In the 
case of the continuous current system it is customary 
to generate three-phase current in the power-house, 
and to transmit it to sub-stations situated at various 
points along the line. In these stations the pressure 
is reduced by means of static transformers, and the 
alternating current is changed into continuous current 
by passing it through rotary converters. It is then 
fed on to the line, at a comparatively low voltage, by 
means of heavy cables. As a rule, two attendants are 
employed in each sub-station. Thus the current de- 
livered from such sub-stations costs materially more 
per kilowatt-hour than when delivered to the sub- 
stations. The increase in cost arises from three causes : 
First, the interest, insurance, taxes, maintenance, and 
ultimate renewals associated with the sub-station 
investment ; secondly, the cost of energy wasted 
in the sub-station apparatus in the process of trans- 
formation ; and, thirdly, the outlay for wages, oil, 
and stores. 
Let us now examine the alternating-current 
system as used, for example, on the New York, New 
Haven, and Hartford Railway. Here single-phase 
current at a pressure of 11,000 volts is generated 
by the turbo-alternators, and is fed directly to the 
overhead conductors from the terminals of the 
machines, and there is not a single sub-station of 
any kind, notwithstanding that over 300 miles of 
single track are connected up to the power-house. 
A uniform pressure of 11,000 volts is used throughout 
the system. 


that the first, the direct-current, requires large cables 
and sub-stations, whilst the second, the alternating, 
needs only small cables and no sub-stations. [y 
order to meet these disadvantages of the direct- 
current system, Messrs. Merz and McLellan propose 
in the case of Melbourne to use a voltage of 1500, 
so that they may employ smaller cables and transmit 
to longer distances between sub-stations. But they 
cannot avoid the fact that the amount of current 
delivered to the trains through the feeders and con- 
ductor will be much greater than is the case with 
the alternating-current system, since in this instance 
the pressure on the track can be as much as 2\),000 
volts. This arises from the fact that the encrgy 
delivered to he train is the product of the cwrent 
and voltage, or, to be precise, in the case of an ilter- 
nating system, the current voltage and power fe tor, 
All this, of course, is perfectly well known to «lec- 
trical engineers, but we mention these facts si:iply 
for the benefit of those of our readers who are not 
versed in electrical matters. We may add thai in 
addition to the initial and working costs of the sub- 
stations, the amount of copper in the continuous- 
current feeders of a 1500-volt scheme must be a yreat 
deal more than is needed with a high-tension aiter- 


nating system. Owing to the high tensions 
employed in the single-phase system, conductor 
rails are out of the question, and hence one 


of the main arguments put forward against the 
system is that it necessitates an overhead equip- 
ment, which is expensive to build and to main- 
tain. This argument in the case of Melbourne goes 
to the wind, for with 1500 volts an overhead equip- 
ment is also necessary. Moreover, whilst the section 
of the overhead conductor needed for the running 
lines of the alternating scheme is only one-sixth of a 
square inch, that of the continuous-current system 
has a section of half a square inch. Hence not only 
is the overhead system employed, but actually under 
worse conditions than with alternating current. 
Up to the present the two systems have been dis- 
cussed mainly from the basis of third-rail versus 
overhead equipment ; but apparently they will for 
the future be considered from totally different stand- 
points. 

In some extensions which are about to be carried 
out on the North-Eastern Railway the overhead 
system is also to be adopted. This is a very curious 
development, particularly in view of the fact that 
those who have constantly attacked the single-phase 
system have emphasised the undesirability of the 
overhead equipment. In the Engineering Supple- 
ment of The Times of March 6th of this year, Mr. 
Sparks states that—‘‘In any event, the costly and 
complicated overhead equipment for a single-phase 
line would increase very considerably the capital 
and maintenance charges. A good and well-insulated 
overhead equipment for single-phase working costs 
nearly five times as much per line equipped as a 
third-rail equipment, and the maintenance has been 
found to be about six times greater.’’ Again, in 
Mr. Merz’s previous report on the electrification of 
the Melbourne railways, issued in 1908, it is stated 
that the direct-current 800-volt protected conductor 
is the right one. The same report also stated that 
“it would obviously, in the case of overhead wires, 
be impossible to carry out repairs except at night, 
and it would be a serious matter and cause great 
inconvenience to the public if, owing to lack of inspec- 
tion and consequent breakdowns of the overhead 
system the traffic were dislocated on lines operating 
on two to five minutes headway.” Mr. Merz also 
states in the same report that he was not prepared to 
recommend the high-tension direct-current system 
on account of the extra complications and cost of 
equipment, and he added that the system of using 
continuous-current on overhead wires did not com- 
pare favourably with the single-phase system. In 
this report it was also suggested that a large expense 
would be involved by the installation of overhead 
conductors in close proximity to telegraph wires. 
In his evidence given before the Melbourne Traffic 
Commission in May of last year, Mr. Wilson stated 
that he was a partner of Mr. Merz, and gave evidence 
mainly in favour of the continuous-current third-rail 
system. 

This position is now wholly given up. The over- 
head equipment is no longer regarded as objectionable, 
and a system using 1500 volts direct current has 
been proposed on an enormous scale for the first time. 
Now, it is the difficulty of collecting heavy currents 
from overhead conductors coupled with the economy 
which results from the use of higher voltages that 
have led up to the employment of pressures of from 
7000 to 15,000 volts. The current that the train 
takes varies in proportion to the working voltage, 
so that if a pressure of 15,000 volts is used, as on some 
of the continental railways, the current will be one- 
tenth of that collected by the bows of the trains on 
the Melbourne railways, assuming the same conditions 
in each case, and neglecting the slight difference 
which arises from the lower power factor, &c., of the 
alternating-current system. 

Since the voltage fixed in the report for the single- 
phase scheme is 11,000 against 1500 for the direct- 
current scheme, it is evident that the current that 
has to be collected in the latter case will be about 
seven times greater than that which will be taken from 
the single-phase wires. This, we consider, may prove 








tion of large vessels, The whole question is one of 








The essential differences between the two systems are 








a great source of trouble, especially when it comes 









etal eee 
















i 


i a et ie a oie 



















Dec 6, 1912 





THE ENGINEER 





601 








— 
—_—___—_~Esi—(Ss 


to running heavy trains hauled by locomotives at 
high speeds, which, we take it, will be necessary 
if the long distance lines are electrified. It is con- 
ceivable that the trouble caused by arcing may 
increase the maintenance cost of the overhead 
equipment by @ very material amount, and having 
regard to the fact that this comparatively low pres- 
sure of 1500 volts has only been used on overhead 
lines where light trains are in use, we fail to see 
how Messrs. Merz and McLellan can arrive at a 
reliable figure for the maintenance of the contact 
vire. 

: In this connection it is interesting to note that all 
the continental railway authorities, including those 
of the Swiss State Railway, the Midi Railway of 
France, the Swedish Railway, the Australian State 
Railway, the Norwegian Railway, and the Bavarian, 
Prussian, Baden, and Saxon State Railways, have 
all unanimously decided on the single-phase system, 
working with a periodicity of 16% cycles per second. 
This periodicity, we understand, has been chosen, 
not only because it is very suitable for traction pur- 
poses and usually eliminates inductive troubles with 
telegraphs and telephones, but more particularly 
because it is the intention of those authorities to 
supply current for power and lighting purposes 
outside the railways. We learn from the report on 
the electrification of the Melbourne railway that the 
question of using a lower periodicity was considered, 
but it was found that it would be unsuitable for the 
general power supply. Having regard to the fact 
that a periodicity of 16% periods is to be used on the 
Continent for this very purpose, we consider that 
some further information on this point is desirable. 

Having regard to all these things, therefore, and 
to the fact that about 2300 miles of track are now 
worked with single-phase current and that, apparently, 
the system is giving entire satisfaction, it is of par- 
ticular interest to learn how Messrs. Merz and 
McLellan arrive at the conclusions that the initial 
cost of the single-phase system for suburban lines 
for the Melbourne railways would be £707,587 more 
than that of the continuous-current system, that the 
annual operating cost of the alternating system would 
be £70,567 more than the continuous-current system, 
and that the latter will show an increasing advantage 
over the former as the traffic increases year by year. 

From the leading particulars of the two schemes 
as applied to suburban lines, we note that in each 
case it is proposed to put down a 20,000-volt 25-cycle 
plant, the high pressure being obtained by means of 
step-up transformers. There would be six generating 
sets for each power-house, and the economical output 
of each set would be 10,000 kilowatts. As we have 
stated, the continuous-current pressure has been 
fixed at 1500 volts, whilst for the alternating-current 
scheme the voltage on the overhead wire would be 
11,000. Let us consider how this change from 
20,000 volts to the working pressure is to be made 
in the two systems of electrification. In the case 
of the continuous-current system, twelve sub-stations 
containing rotary converters and step-down trans- 
formers would be erected at various points on the 
track, and these would receive high-tension three- 
phase current at a periodicity of 25 cycles per second. 

This high-tension transmission would be by under- 
ground cables from the power-house to the important 
sub-stations in the central area and by overhead wires 
to the outlying sub-stations. In these sub-stations 
the pressure would be reduced, and the alternating 
current changed into continuous current. This, of 
course, is quite in conformity with ordinary con- 
tinuous-current practice. In feeding the contact 
wire with single-phase current, however, a somewhat 
novel method which Messrs. Merz and McLellan 
deem to be cheaper and better than the ordinary 
method is considered. The power is generated and 
transmitted to feeding points—apparently six in 
number—as three-phase alternating current at 25 
cycles per second, and the lines are sub-divided at 
each feeding point into three distinct single-phase 
currents, the conductors over the tracks being sub- 
divided and insulated from one another. The high- 
tension transmission is arranged as in the direct- 
current scheme, partly by underground cable and 
partly by overhead wires. Apparently the neutral 
is to be connected to the rails, and a pressure of 
about 11,000 volts is so obtained between the over- 
head conductors and track. 

We are aware that it has been proposed to adopt 
a similar scheme in America, but we are not at all 
sure all engineers who have undertaken single-phase 
work agree that it is the best scheme to adopt. In 
fact, so far as we can see, it tends to complicate the 
System. On the other hand, we appreciate the fact 
that it is desired to supply power consumers with 
three-phase current. 

The report shows that the cost of the six sub- 
Stations for the single-phase system is £41,905, 
Whilst the twelve sub-stations for the continuous- 
current scheme will cost £378,605. The first-men- 
tioned sub-stations are really switch-houses, con- 
taining switeh gear for sub-dividing the track fed 
at each point into three groups, one connected to 
— of the power supply. We cannot conceive 

16 switch boxes used on the Brighton line 
vost anything like this sam. The report also shows 
_ the 20,000 underground cables for the continuous- 

urrent railway would be £106,368, and for the single- 


wires, on the other hand, would cost £61,495 for 
the former and £21,368 for the latter. 

It is, of course, common knowledge that the power 
plant for a single-phase line generally costs somewhat 
more than one for a continuous-current railway, 
owing partly to the better power factor in the latter 
case ; but we cannot quite see why there should 
be so much as £19,226 difference in the cost 
of the power stations, especially as it is proposed 
to send out three-phase current in each case. Coming 
to the electrical equipment of the permanent way, 
as might be expected, the single-phase scheme 
shows up to the best advantage, the cost of the 
trolley wires for the running roads being £142,165 
for the continuous-current line and £47,806 for the 
alternating scheme. The cost of erecting the con- 
ductors, provision and erection of structures, insu- 
lators, connecting cables, section switchgear, and 
track bonding is also lower than for the alternating-cur- 
rent scheme, the saving being £56,005, The two most 
remarkable figures, however, are those relating to 
increasing the height under the bridges and altering 
the telegraph and telephone wires. The sum given 
for altering the bridges of the continuous-current 
line is only £4350, whilst the amount stated for the 
alternating scheme is no less than £24,800. We feel 
sure that many engineers would like to know the 
reason for this great difference, seeing that an over- 
head wire is to be used in each case. It does not 
appear that the high voltage should call for increased 
clearance. The figures given for the cost of altering the 
telegraph and telephone wires, are £20,000 and £181,632 


tively. Again, we do not understand why there should 
be this enormous difference seeing that such alterations 


voltage conductors. 
from a 1500 continuous-current circuit is almost 
sure to prove fatal, we do not suppose that there are 
many people who would mind very much whether 
they were put into contact with a 1500-volt or a 
11,000-volt wire. Possibly troubles are contem- 
plated owing to the inductive efforts of the alternating 
currents, but we think that we are correct in saying 
that up to the present no serious trouble of this kind 
has been experienced in this country. With a 
periodicity lower than 25 cycles such difficulties 
are less likely to arise. The report states that 
one firm submitted a tender for lower periodicity 
equipment, but it did not show any financial advan- 
tage. This is also difficult to understand, in view 
of what has been published concerning 15-cycle 
motors. Even if the initial cost of these machines is 
little or no less than 25-cycle motors, the maintenance 
costs should be lower, since the transformer action 
is reduced and more satisfactory commutation is 
secured in consequence. The American Westing- 
house Company has recently published a statement 
to the effect that in certain cases the 25-cycle motor 
is only 5 to 15 per cent. heavier than a continuous- 
current machine for high-voltage systems, and the 
15-cyele motor is approximately the same weight 
as the direct-current motor. This would appear 
to indicate that as the periodicity is reduced the cost 
of the motors should be lessened also. 

There is no space to criticise all the other details 
of the report in this article, but we give below the 
table showing the estimated quantity of energy 
required for the suburban lines under the two 


schemes. 
Energy Required hy the Two Systems. 
Direct- Single- 
current phase 
scheme. scheme. 
Number of electrical units required by a 
four-coach t ain making a round. trip 
between Sandringham and Brcad- 
meadows, according to guarantees in 
OWE TRO ic 5c Sia * ead evan sac 430 530 


Number of ui s annually required for 
the whole sys‘em on the basis of the 
transportation proposed, including 
waste mileage— 

(a) By the trains. (Calculated taking 
into account gradients, lighting, 
ventilation; &c.)* ok. sss as 

(5) As losses in the track conductors 4,626, 

(c) As losses in transformation and 
¢ nversion in the sub stations. 
(Calculated on basis of guaran- 


108,503,000 117,000,000 
1,746,000 


tees in lowest t nder) ... . 12,337,000 140,000 
(d) As losses in high-tensicn trans- 
mis-ion lines ei. Gere leaks he 3,796,000 5,074,000 





Total un’ts sent out from the power 
station... ... 129,262,000 123,960,000 


* The basis figure assumed for the ca'culation is not actually 
the lowest consumption figures guaranteed for direct curr. nt, but 
the tender containing the lowest guarantee is less favourable on 
account of higher first cost. 

Another table shows the annual cost of the two 
systems as applied to the suburban lines. Since the 
estimated capital cost of the- single-phase line is 
shown to be so much in excess of the continuous- 
current system, it is not surprising to find that the 
single-phase working costs are higher also, since 
the interest charges naturally come into the table. 
We might point out in connection with the question 
of maintenance that the engineers of the New York, 
New Haven, and Hartford Railway and of the 
Prussian Government Railways claim that there is 
no appreciable difference between the two systems. 
With regard to the efficiency of the single-phase 





Phase line £110,015. The overhead 20,000-volt 





for the continuous and alternating schemes respec- | 


are generally made to eliminate the possibility of | 
the telegraph and telephone wires falling on the high- | 
Since an electric shock received | 


;doubt Mr. Merz has satisfied himself that 


Mr. H. M. Hobart, one of the greatest opponents 
of the single-phase system, read a paper before 
the American Institute of Electrical Engineers on 
“The Relative Costs and Operating Efficiencies 
of Polyphase and Single-phase Generating and 
Transmitting Schemes,” in which he proved to his 
own satisfaction that the aggregate annual efficiency 
of the single-phase system was 81 per cent., thus 
involving a loss of 19 per cent. In the discussion, 
however, Mr. W. S. Murray, the chief electrical 
engineer of the New York, New Haven, and Hartford 
Railway summed up his remarks as follows :—“* The 
aggregate loss between the steam turbines and the 
electric locomotives on the largest single-phase road 
in operation is 7 per cent., thus giving an efficiency 
of 93 per cent. Mr. Hobart’s assumed losses are 
therefore two and a-half times as great as the actual 
losses. Hence there is nothing left but a choice 
between the theory propounded by the author in his 
paper and practice as we find it.” 


Annual Cost of the Two Systems as Applied to the Suburban Lines. 








Dircct- Single- 
current phase 
scheme. scheme. 
Electrical energy — £ £ 
* Variable powcr-house charges, including 
coal, water, stores, and wags of coal and 
a h handling staff Bi nasa saan. aly Sane SURO tae Re 
Inspection and maintenance of high-tension 
transmission lines... ... ... ... ... .. 93,190... 2,169 
Operation and maintenance of sub-stations 12,456... _ 1,940 
Main‘erance andrenewaloftrackeonduc’o s 18,051 ... 18,051 
Maiut2nance of coach equipments— 
(a) Inspection, cleaning, stor<s, and small 
Sy mn me 
(b) + Repairs and renewals ts + gash exw a, OE 
Interest charges on the capita! expenditure 
thownin TableIV. ... ... 2... .. 93,977 ... 122,281 
Total . 254,174 ... 324,741 


* These figures are not quite propcrtional to the numbers of 


| units given in Table V., since the Jower power factor of the single- 








system, we may recall that, on February 17th, 1912, 





phase system slightly reduces the a te nator efficiency. 

+ If instead of taking the cost of repairs aud renewals as pro- 
portional to the ca;ital cost it is calculated on the basis «f the 
relative cost of the repairs to individu | parts given according to 
the most favourable tender for single ph:se submitted by any 
firm, the figures, instcad of being in the proportion of 2-1 to 1, 
would be in the propertion of 3 to 1. 


We need not add, in conclusion, that we hold no 
brief for the single-phase system, and that we have 
no prejudices against direct current. Indeed, we 
are convinced that each has its proper sphere. No 
the 
direct-current system best suits the conditions of the 
Melbourne railways, and we should have less to say 
about his report were it not that an opinion seems 
to have gained currency that it has once and for 
all settled a long-standing dispute in favour of 
direct current. We have endeavoured to show that 
it has done nothing of the kind, but that, on the other 
hand, by the adoption of the overhead system for 
direct current working it has strengthened the posi- 
tion of the three-phase system by removing one of 
the strongest arguments against it. Our reasons for 
asking for further particulars of the comparative 
figures is inspired wholly by a desire to see both 
systems discussed fully and openly. 
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A POWERFUL SLOTTING MACHINE. 


WE have recently had the pleasure of inspecting a very 
fine single standard slotting machine built by J. Buckton 
and Co., Limited, of Leeds, for the Darlington Forge 
Company, Limited, and now place illustrations and a 
description before our readers. 

An idea of the size of the tool may be gathered from the 
following facts. The reach of the tool is 5ft. from the face 
of the upright. The machine will therefore slot in the 
centre of a circle of 10ft. diameter. It is driven by a 20 
horse-power Vickers variable speed reversing motor, and 
as this type of motor, as is well known, increases the 
torque or turning effort upon the first motion shaft when 
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Fig. i—REVERSING CONTROL MECHANISM 


running slow, it brings to bear upon the tool when cutting at 
the rate of 15ft. a minute a pressure of 20 tons, but the 
casting of the main standard is so stiff, 1rom its substantial 
depth, width, and thickness of metal, that with the heaviest 
load no spring can be detected by means of a carefully 
adjusted ‘scribing block placed between the table top and the 
projectingsface of the upright. This stiffness, combined 
with Whe Hers form of drive adopted in this machine, 
results-in the removal of a heavy shaving quite quietly 
and smoothly. _Moreover, as far as we could observe, 
there is no knock or drop or the tool slide following the 
completion of -the-cut, this desirable end being attained 
because the while of the tool slide is overbalanced by a 
weight which hangs from chains in the interior of the 
standard. 

The machine _is designed not only for heavy cutting but 
also for carrying heavy forgings on a table, some of which 
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Fig. 2—REVERSING AND STARTING SWITCHES 


forgings may overhang the slides to a very great extent, 
as seen in one of the views given on page 603.. We need 
not remark that the stresses put on to a machine by such 
eccentric loading are very severe, and that a tool should 
work well and smoothly under them is an indication of 
the care with which it has been designed and constructed. 

The requisite strong and effective feed motion is derived 
from the same spindle from which the counterbalance 
weight is suspended, and may be clearly seen in the upper 
illustration on page 603. At the top of the upstroke ot 
the tool slide an adjustable knocker carried by the shaft 
lifts the feed rod and delivers the feed to any of the table 
slides, through either one tooth or up to nine teeth of the 
ratchet wheel, which can be seen below. The feed is 
thence transmitted to the three feed shafts by pitch chains. 
The advantage of driving the feed gear from a constant 


weight is that no accident can arise in the event of the 
tool slides being jammed at the end of their travel, 
or in the event of overhanging work causing any 
obstruction, for the reasoa that the whole feed gear is 
strong enough to resist a stress of considerably more than 
can be delivered through the spindle from which the 
balance weight is suspended. Suppose the feed gear to 
be jammed from any cause, so that a force of 25 cwt., 
the weight of the counterbalance, upon the ratchet wheel 
would not move it, the only result would be the suspension 
of the balance weight and the slackening of the chains 
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which connect it through the driving gear to the motor. 
The power of the motor would not be exerted to the 
destruction of the feed gear, but would quickly complete 
the upstroke of the tool slide, automatically reversing it 
and continuing to drive it up and down without effecting 
any feed to the table until the obstruction had been 
removed. 

The adjustment of stroke to the ram is so placed as 
to be within easy reach of the workman. The lower 
engraving on page 603 shows the reversing control gear 
at the back of the main column and it also shows some 
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light shafting which is positively geared to the motor 
spindle and therefore stops and reverses with it. 
vertical shaft at the back of the column, which is thus 
driven from the motor, is cut into a screw at its lower 
end, which screw actuates a miniature ram shown in Fig. 1. 
This ram carries the adjustable knockers which throw 
the switches for reversing the motor. These knockers 
are light and accessible from the floor of the shop, and they 

















Fig. 5-SHUNT REGULATOR 


have a range, to a reduced scale, equal to the range of the 
main ram ; the reduced speed of this ram is such that these 
knockers can be adjusted’ to vary the length of stroke 
without stopping the machine; hence the ram can be 
put in motion, the position of the tool with regard to the 
work observed, and supposing the tool to have too much 
or too little clearance ‘either top or bottom of the work, 
the correction made to the greatest nicety, while the main 





ram responds to the correction. It will readily be under- 







Fig. 3—-ELECTRICAL CONNECTIONS 





Fig. 4—DOUBLE-CUTTING TOOL BOX IN 
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stood that whatever movement is made by this miniatuys 
ram with its knockers absolutely controls the movement 
of the main ram to its larger scale, as there is no slip 
between the motor spindle and the main ram, and equally 
no slip between the same motor and the miniature ram, 
The knockers tor adjusting the length of stroke, besides | eing 
made conveniently accessible for adjustment, are br ought 
close up to the reversing control gear, so that the reversing 
gear is free from spring from any parts intervening between 
the knockers and the switches. 

The main driving motor is a Vickers’ semi-encloseq 
variable speed machine, cap- 
able of developing 20 horse. 
power at all speeds beiween 
220 and 950 revolutions per 
minute, and also with a 
further range of speed up to 
1100 revolutions per minute, 
The speed is controlled by g 
shunt regulator of the double 
handle type, as shown in 
Fig. 5. This is adjusted 
so that the tool cuts at the 
speed corresponding t» the 
position of one handle and 
returns at a rate determined 
by the position of the other 
handle. The principle of 
operation is the same as i hat 
of Vickers’ electrical revers 
ing drive for planing ra. 
chines. At the end of the 
cutting stroke the motor 
reverses automatically. As 
soon as reversal has occurred 
resistance is automatically 
inserted in circuit with the 
field winding, thus quickly 
raising the speed of the 
machine to 950 revolutions, 
or whatever may be the 
highest speed for the return 
stroke. 

At the end of the return 
stroke and immediately before the motor reverses the 
| field resistance is short-circuited, thus slowing down 
| the armature and providing a strong field for reversal. 
|The motor then reverses without shock or jar and 
| drives the machine at a suitable speed for the cutting 
| stroke. The cycle is then repeated. When starting 
| or stopping the machine it is only necesary to operate 
|a@ simple throw-over switch. It is important to note 
| that the speed variation of the motor is obtained 
| entirely by changing the strength of the field, and it 
' therefore follows that the effictency of the motor is main- 
tained at a high value under 
all conditions. The efficiency 
is never less than 87 per 
cent. . A portion of the start- 
ing resistance is wound on 
the field coils of the motor 
to give an extra strong field 
at reversal. 

The reversing switches A 
and B, Fig. 2, are driven from 
the striking gear of the ma- 
chine ,by means of a chain, 
which’ is carried round the 
chain wheels at the back of 
the switches and thence to a 
rocking chain wheel actuated 
by the striking gear. A 
simple form of friction clutch 
is fitted between the chain 
wheels and the switch arms, 
and this slips after the switches have completed their 
movement, thus allowing for variations in the throw o 
| the striking gear at different speeds. These two switches 
must receive an angular movement of 120 degrees with the 
| Slowest speed and full feed on the tool-boxes. The func- 
| tions of the switches are to start the motor after it has 
| come to rest at the end of the stroke, to insert or cut out 
resistance in series with the field coils, thus altering the 

| speed after reversal to reverse the armature connections 
| and so change the direction of rotation and to retard the 
| armature at the end of the stroke by strengthening the 
| field prior to reversal. 
The switch marked B is fitted with handles and is used 
| for starting and stopping the machine. When actuated 
| by hand independently of the switch marked A the power 
| is cut off from the motor, and at the same time the armature 
| is short-circuited through the starting resistance and the 
| machine is instantly stopped. On throwing over this 
| switch to its original position after setting the resistance 
| switch C the machine again starts working. Two small 
| carbon switches are mechanically connected with the 
| switch A, and these control the speed of the motor. During 
the cutting stroke one of these switches is open and inserts 
a certain amount of resistance in the field circuit, the value 
of which is dependent upon the position otf one of the handles 
| on the field rheostat, and in this way the desired cutting 
| speed is obtained. On the return stroke both of these 
switches are open and they insert the whole of the resist- 
| ance in the shunt circuit, thus causing the motor to run 
at a high speed for the return stroke. 

The starting or resistance switch C, Fig. 2, is driven 
through a. friction clutch in a similar manner to the 
reversing switch, but from a rotating part of the 
machine, the short circuit position for one direction of 
rotation being the starting position for the other direction. 
This switch merely cuts out the starting resistance from 
the armature circuit at a rate corresponding to that at 
which the machine accelerates. The circuit breaker is 
provided with a hold-on magnet and three extra contacts, 
so arranged that if the supply of current fails or in the 
event of the fuses blowing the circuit-breaker opens and 
the armature of the motor is short-circuited through the 
series winding, thus instantly stopping the motor. 

The switches are fixed to the back of the machine and 
a chain drive is attached to the striking gear and switches, 
so that the switches A and] B receive a minimum 
angular movement of 120 deg. at the end of the 
stroke at the lowest speed and at the high speed they 
are thrown over in about half a second. The friction 
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clutches take up any further movement. Another chain 
drive is used for the switch C, this being taken from the 
nearest rotating shaft, such as the motor spindle. Fig. 3 
is a diagram of the electrical connections. 

It will be seen that the machine in the upper illustration 
on page 603 is fitted with Buckton’s patented double 
cutting tool-box, and it may be stated that these tool- 
boxes are a repetition of what the Darlington Forge Com- 
pany has been using for a number of years on other 
Buckton slotting machines for heavy steel forgings. The 
two tools in these boxes are close together, back to back, 
and the way in which they are usually applied is that the 
larger too] which cuts downwards removes the bulk of the 
stuff while the upper tool takes off a bright finishing cut 
on the up stroke. But the upper tool has also been found 
an invaluable assistant to the downward cutting tool, 
enabliag it, Mr. Wicksteed tells us, to do about twice as 
much duty as it could do without this assistance. On its 
use Mr. Wicksteed writes to us as follows :—* It is obvious 
that in a machine capable of exerting 20 tons pressure 
upon the tool you can only utilise such large force when 
pressing the work downwards in the same direction as its 
own gravitation and the gravitation of all the table slides, 
but it is impossible to make a tool which for long will 
withstand the pressure of a 20-ton cut at a good speed 
without overheating at the point. It will be found that 
the limiting factor is in that part of the cut where the chip 
has to be removed from the two planes, viz., the plane of 
its attachment parallel to the leading edge of the tool, 
and the plane of its attachment at 1ight angles to it, or, 
in other words, at the front end of the tool. Therefore 
what the upward cutting is made to do where a large weight 
of material has to be removed is to remove on the up 
stroke that part of the material which would otherwise 
have to be removed by the point of the downward cutting 
tool.” Messrs. Buckton have, at our request, supplied 
a drawing—Fig. 4—which illustrates what. we have been 
describing. It will be seen that this system of double cut- 
ting virtually brings the heavy cut under the same condi- 
tions as exist in taking cuts off the edge of a plate witha 
broad tool. In exactly the same way the cut off this solid 
lump of forging is removed as if it existed on the edge of a 
plate. Probably there few readers who cannot realise how 
much more freely a broad strong shaving is removed from 
the edge of a plate than it can be removed from solid mate- 
rial where it is attached to two surfaces at right angles to 
each other, and the reader will therefore appreciate the 
great advantage of copying the conditions which exist in 
removing material from the edge of a plate. A way of 
doing this seems to have been discovered purely by expe- 
rience in the use of the double cutting principle. 

The formule that have been laid down with regard to 
the pressure required to remove a certain section ot shaving 
in a lathe with a certain expenditure of time and power will 
obviously require modification for use in the case of a 
reciprocating tool working with an assistant on the up 
stroke, and Mr. Wicksteed is under the impression that 
the down cutting tool, together with the assistant up cut- 
ting tool, will get through twice as much work in a given 
time as the downward cutting tool would do without such 
assistance. 

We have had the opportunity of seeing this machine in 
action and noted the promptness with which the motor 
reversed. There is no doubt that the makers, co-operating 
with the Darlington Forge Company and Vickers Limited, 
have developed the mechanical operation of the switch 
reversing gear to very great perfection, and the result is 
that there is no moment of rest perceptible on the reversal 
at the top and bottom of the stroke. It is certainly as 
quick as the reversal of an ordinary slotting machine ram 
at the dead points of a disc pin. On short strokes this 
large machine will work up to twenty cycles per minute, 
that is to say, forty single strokes, viz., twenty with a 
heavy downward cut and twenty with the upward assistant 
cut. The stroke of the ram is 50in. and it will take a 
stroke down to 6in. over any portion of its range, either 
near down to the table or high up where the ram recedes 
within the continuous guides of the upright. 








THE BRITISH ENGINEERS’ ASSOCIATION. 


Our readers are already acquainted with the constitu- 
tion and objects of the British Engineers’ Association. 
It is a body of engineering firms bound together by the 
single idea of spreading the trade of Great Britain in 
foreign countries and, at the present time, particularly 
in China. It is not in itself a money-making concern— 
the subscription is small—but it hopes by uniting British 
engineers with a single object to enable this country 
to repel the attacks made upon its markets by 
other countries which receive more powerful help from 
their Governments than the United Kingdom does. This 
Association held an inaugural dinner on Tuesday night 
last at the Whitehall Rooms, and the interest which 
manufacturing engineers are taking in the movement was 
shown by the attendance of the heads and representatives 
of many well-known firms, whilst the value of the work 
it has before it was proved by the speeches made by men 
who have helped in the awakening and development of 
the Chinese Empire. We may mention the names of a 
few of those who were present. The chair was filled by 
Mr. Douglas Vickers, the President of the Association ; 
and with him at the upper table were Mr. J. M. Robertson, 
Parliamentary Representative of the Board of Trade ; 
Sir Walter Hillier, K.C.M.G., C.B., late Adviser to the 
Chinese Government ; Mr. Beilby Alston, of the Foreign- 
office ; Sir Charles Dudgeon ; Sir W. Porter; Mr. Byron 
Brennan, C.M.G., late Consul-General in China; Mr. 
George Jamieson C.M.G., late Judge of the Supreme 
Court in Shanghai; Mr. Ellington, President of the Insti- 
tution of Mechanical Engineers—who, by the way, was 
authorised to express Mr. Elliott Cooper’s regret that he 
could not be present—and the Presidents ot other Societies. 

After the loyal toasts, Sir Walter Hillier proposed 
“Prosperity to the British Engir eers’ Association.” He 
said he was impressed not only by the ideals which were 
aimed at in this scheme, but by the urgent necessity of 
such a combine to British engireers if they were to over- 
come the forces arrayed against them. The experience 
which he hed geired in China enabled him to identify 





vinced was a matter of paramount and urgent importance. 
In bygone years the Chinese merchant came to the foreign 
merchant with demands for the supply of his needs, but 
the growth of trade and the increased competition of 
numerous rivals in the commercial world of the Far East 
had practically reversed the old order of things. Now 
it is the foreign merchant who has to seek out the Chinese 
buyer, and to seek him over wide areas which have been 
opened up by the continued and continuing spread of 
railway communication. To keep pace with demands 
that are ever growing it is imperative that these new and 
widening fields of commercial enterprise should be ex- 
ploited and watched by experts ready to take immediate 
advantage of the oppértunities that present themselves. 
Although British imports and exports still head the list 
in the volume of Chinese trade, our lead is menaced 
seriously and in new ways in consequence of the greater 
energy and enterprise of our foreign competitors who 
realise apparently more than we have hitherto done the 
necessity for push and closer touch with the consumer. 
Whatever the condition of our trade might be at present, 
we could not hope to maintain a lead by continuance 
in the old methods. German competitors seemed to be 
beating us in many lines, mainly by their great capacity 
for putting into practical effect the policy of co-operating 
with each other for the promotion of their foreign business. 
If that Association could overcome the general con- 
dition of inertia as regards prospective opportunities that 
pievailed in Great Britain, so that we could bring our 
forces into line to fight our competitors with their own 
weapons, it would have accomplished a task that would 
amply justify its existence. He noted with great satis- 
faction that it was the intention to endeavour to secure 
a predominance of British technical instructors in Asiatic 
schools, and to encourage technical colleges and schools 
in Great Britain to give special facilities to Orientals coming 
to this country for purposes of study, besides offering to 
educate promising students in British engineering works. 
That Association realised that the more you could teach the 
Oriental engineering student, the more was he likely to 
turn to the country of his education for supplies and 
material in the days when he became a practising expert 
in his own land. 

The Chairman, in responding to the toast, drew atten- 
tion to a most interesting letter from Mr. Claude Kinder— 
whom they were all sorry not to see present—in which he 
stated that the only complaint he had to make against 
the formation of the Association was that it was not formed 
early enough. The Association could do far more than any 
groups of firms or any individual firm to make way against 
the policy of allowing British trade to fight its own way. 
He believed there was a tendency at present to trade on a 
big scale in connection with foreign Governments, and 
in these matters one was now beginning to find that the 
representatives of his Majesty’s Government were willing 
to help, but, generally speaking, it could not be said that 
British trade had ever had much help from the Govern- 
ment. That Association ought, by gentle pressure, to 
be able to get the Government to do a great deal more than 
it had ever done for British trade, and to break up the old 
system of allowing the trading interests of this country 
to shift for themselves—a policy which was really quite 
out of date, compared with the organisation of the Germans 
and Americans. Other nations had their trade backed 
up by their Governments, and we had some right to ask 
that our Government-should alter its policy in this respect. 
This country had been asked to help to equip the technical 
institute in Hongkong, and an interesting thing in this 
connection was that whilst we in this country were rather 
holding back from doing that, one American firm had 
already offered to equip the complete laboratory at one 
of the universities out there, and, further, to provide 
teachers for it for a period, he believed, of ten years. 
That was not pure philanthropy; it was all done with 
the view of educating men to use American machines. 
He hoped that offer had been declined, and that something 
could be done for that technical institute by English 
makers, which would teach users to use. English tools. 
The object of the Association was to obtain material 
advantages for the members of the Association. The 
Association had been working for the whole engineer- 
ing trade as well as for itself, but he hoped that it would 
obtain information that would be useful to the members 
themselves. The information could not be given to one 
firm solely ; anything of that sort would be at the service 
ot any firm who chose to ask for it, and he did not think 
this could lead to any trouble between the firms in- 
dividually. All the Association wanted now. was greater 
numbers. Only ninety-three members were in the Asso- 
ciation, out of some 1200 whom the secretary, Mr. Stafford 
Ransome, of Caxton House, thought were qualified in 
this country to be members, and they must try individually 
and collectively to get as many desirable members. as 
possible. 

Mr. Wilfrid Stokes next proposed ‘‘ Our Honorary 
Members and Guests.’”” Some of those present, he said, 
might not know that Si: William Porter and Mr. Brindley, 
in conjunction with Mr. Ransome, were instrumental in 
bringing the Association into existence, and but for their 
support in the early stages the Association would nevee 
have come into. existence at all. Speaking specially of 
Mr. Ransome, Mr. Stokes referred to the immense amount 
of labour and time and energy which he had put into the 
Association, not only since he had been the permanent 
secretary, but for very many months before, when it was 
in the embryo state, and they would be very lacking in 
their appreciation of Mr. Ransome if they did not give 
him a sigral indication of their appreciatior of his efforts. 
It was only eight months since the Association was pro- 
perly constituted and when he stated that the combined 
capital of the members of the Association was over 
£39,000,000, they would all agree that Mr. Ransome had 
done work which was really worthy of comment. 

Sir Charles Dudgeon, responding to the toast, was 
pleased to see that the necessity for training Chinese 
students in Great B_itain was being recognised by British 
manufacturing firms. British engineers had not yet 
realised the potentialities of the vast country in China. 
Perhaps it was because they had been content to rely on 
others, either the officials ot merchants out there, to 
obtain a full share of what was going on. But what could 
be expected from such quarters ? To rely on them to 
work on the lines of least resistance was fata! in a country 








like Chira. Co-operation was necessary, and should 
include not only the manufacturing firms, but also the 
bankers. Travelling agents were essential, and when 
these w.1e at work, they must be prepared for expenditure 
for there were certain inevitable expenses in China which 
were a necessity to business. It was all done perfectly 
openly, and no business was possible out there without 
such expenditure. It had been the custom for centuries, 
Co-operation among the firms, merchants, and bankers 
would lead to a pooling of contracts, which would bring 
business to this country which would not come otherwise, 
and the Association was the right body to briny this 
about. The great strength of German trade was co. opera- 
tion of this sort, and its adoption by the British in Ching 
could only lead to the greatest benefit to this country as a 
whole. 

Mr. E. B. Ellington, also responding for the yuests, 
expressed, as President of the Institution of Mech» nical 
Engineers, his complete sympathy with the Association, 
He was convinced that the work of the Association would 
be of the greatest possible benefit to the engineering trade 
of China and to this nation as a whole. 

The final toast, ‘‘ The Chairman,” was proposed })y Mr, 
Byron Brenan, C.M.G. 








The Chairman briefly replied to the toast, and a very 
successful function terminated. 
INSTITUTE OF METALS. 
PROGRESS OF CORROSION RESEARCH. 
As was announced at the autumn meeting of the Institute, 


held in London in September last, the annual general meeting of 
the Institute, which in former years has been held in January, 
will next year take place in the spring, the dates selected by 
the Council being March 11th and 12th, 1913. In the evening 
of the first day the fourth annual dinner will take place. The 
meeting place will be the Institution of Mechanical Engineers’ 
building. Amongst the papers that will be presented will be 
Dr. G. D. Bengough’s Second Report to the Corrosion Committee, 
which will deal with the results obtained from the experimental 
condenser that has been running continuously at Liverpool since 
the beginning of April. Various data have been collected con- 
cerning temperature, amount of water condensed, vacuum, Xc., 
which show that the conditions to which the condenser tubes 
have been subjected reproduce, as closely as can be expected, 
average conditions of service in the mercantile marine. Three 
tubes of each composition represented in the plant will be 
withdrawn in December, cut up longitudinally, and subjected 
to a detailed examination, chemical and physical. The research 
into the causes of the corrosion of condenser tubes, which is 
costing £100 per annum, will not bé completed for another two 
and a half years. As the funds at present in hand will not 
permit of the research being carried on beyond the end of the 
present year the Committee earnestly hopes that individuals and 
firms interested in the subject will afford the necessary financial 
assistance, which should be sent to Mr. G. Shaw Scott, M.sc.. 
the secretary of the Institute of Metals, Caxton House, West- 
minster, S.W. 
NOMENCLATURE OF ALLOYS. 


As a result of a suggestion contained in a paper on * The 
Nomenclature of Alloys,” read by Dr. W. Rosenhain, B.A., 
before the Institute of Metals in January last, a committee 
consisting of representatives of the Institute of Metals and allied 
societies has been appointed under the name of the Nomenclatwie 
Committee, and will shortly hold its first meeting. The follow. 
ing representatives on this committee have been appointed :— 

Institute of Metals :—Dr. W. Rosenhain, B.A. (chairman of 
committee), G. A. Boeddicker, Professor H. C. H. Carpenter, 
M.A., Ph.D., Dr. Cecil H. Desch, Engineer Rear-Admiral G. G. 
Goodwin, R.N., G. Hughes, Sir Gerard Muntz, A. E. Seaton, 
and Professor T. Turner, M.Sc. 

Institution of Electrical Engineers :—-W. Murray Morrison. 
Institution of Mechanical Engineers :—G. Hughes. 
Institution of Naval Architects :—Sir W. E. Smith, C.B. 
Institution of Engineers and Shipbuilders in Scotland :— 
Alexander Cleghorn. 

North-East Coast Institution of Engineers and Shipbuilders :— 
The Hon. Sir C. A. Parsons, K.C.B. : 

Society of Chemical Industry ;—Professor W. R. Hodgkinson, 
Ph.D. 


It is proposed that this list shall be further extended as may 
be found desirable. 

Another new committee has been appointed by the Council 
for the purpose of assisting the Dominions Royal Commission to 
its inquiry into the question of the supply of non-ferrous metal 
and ores in this country. A report dealing with this subject 
is being prepared by the committee, of which Professor '. 
Turner, M.Sc., is the honorary secretary, other members being 
Messrs. G. A. Boeddicker, W. Murray Morrison, Sir Gerard 
Muntz, and Leonard Sumner, M.Sc. 








Roya Instirution.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 2nd 
inst, the Duke of Northumberland, president, in the chair. 
Mr. P. B. Brown, Mr. H. B. Grylls, Mr. G. Kennett-Barrington, 
Mr. W. H. Player, Dr. S. W. Richardson, Major G. O. Squier, 
Mr. H. H. Turner, and Mr. F. W. Willcox were elected members. 
The following are the lecture arrangements at the Institution 
before Easter :—Professor Sir James Dewar, Fullerian Professor 
of Chemistry, a course of six experimentally illustrated lectures, 
adapted to a juvenile auditory, on ‘‘ Christmas Lecture Epi- 
logues : Alehemy,”’ December 28th ; ‘‘ Atoms,” December 31st ; 
“ Light,” January 2nd ; ‘‘ Clouds,” January 4th ; “‘ Meteorites 4 
January 7th; ‘Frozen Worlds,” January 9th. Professor W. 
Bateson, Fullerian Professor of Physiology, six lectures on 
‘The Heredity of Sex and some Cognate Problems.”’ Professor 
H. H. Turner, three lectures en ‘* The Movements of the Stars : 
The Nebular Hypothesis; The Stars and their Movements ; 
Our Greater System.” Mr. Seton Gordon, two lectures on 
‘‘ Birds of the ‘Hill Country.” Professor B. Hopkinson, two 
lectures on ‘‘ Recent Research on the Gas Engine’’ Sir Sidney 
Lee, three lectures on ‘‘ The Dawn of Empire in Shakespeare's 
Era.” Mr. W. B. Hardy, two lectures on “ Surface Energy.” 
Dr. H. Walford Davies, three lectures on ‘‘ Aspects of Har- 
mony: Chord Progression, illustrated from Handel, Beethoven, 
and Brahms ;” “ Added Dissonance, illustrated from Schumann 
and Wagner ;” ‘The New Whole Tone Chord and its Pre- 
decessors, illustrated from Bach and Debussy.”’ Professor Sir 
J. J. Thomson, Professor of Natural Philosophy, six lectures on 
“The Properties and Constitution of the Atom.”’ The Frida; 
evening meetings will commence on January 17th, when Pro- 
fessor Sir J. J. Thomson will deliver a discourse on ‘ Further 
Applications of the Method of Positive Rays.” Succeediny 
discourses will probably be given by Professor J. O. Arnold, 
Mr. G. M. Trevelyan, Sir John Murray, Professor A. Gray, Mr. 
8. U. Pickering, Mr. C. T. R. Wilson, Professor the Hon. R. J. 
Strutt, Dr. A. E. H. Tutton, and other gentlemen. 








himself most heartily with a scheme which he was con- 
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THE NEW PONTOON BRIDGE AT CONSTAN- 
TINOPLE. 


A NEW pontoon bridge over the Golden Horn, at Con- 
stautinople, has recently been built by the Maschinen- 
fabrik Augsburg-Nirnberg A.G, (M.A.N.), in its Gustavs- 
bury works, near Mayence. The present structure, 
which directly connects Galata with Stambul, replaces 
pontoon bridge built some forty years ago on the same 

which, in its turn, must have replaced quite a 
r of wooden structures. 

"")e Golden Horn is at the site of the new bridge about 
1542ft. wide. Another bridge is situated about half a mile 
further up, but on account of its unfavourable approaches 
is little used, so that almost the whole of the traftic—which 
is ¢ »nsiderable—is diverted to the new structure. 

A factor of first importance in the design of the new 
bridee was the keeping of the gradients, in consideration 
of the low-lying banks, as flat as possible compatible with 
the clear head room required by boat traffic. Further, 
herthing arrangements had to be made for passenger 
poats, and, as no better solution than the then existing 
method of lying hard by the bridge and easy of access 
therefrom presented itself, this was adhered to. In view 
of the fact that the old bridge offered no important 
obstruction to the traffic between the inner and outer 
harbours, it was not deemed advisable to go to increased 
costs for improvements in this direction. These features 
in themselves warranted the selection of a pontoon bridge, 
whilst they were further supported by the prevailing local 
conditions. The difficulty and expense of constructing 
piers or tunnels may be judged from the fact that the 
maximum depth of water is approximately 130ft., and 
that the sub-strata on both banks to a depth of 230ft. 
js silt. Tidal variations do not occur, and the maximum 
change in water level is Ift., which is to be attri- 
huted to the effect of wind on the Sea of Marmora. It 
was necessary to provide for the passage of vessels past 
the bridge, and this was arranged for by means of a 
floating opening. 

Work was begun in the summer of 1910. The abutments 
were built without interfering with the traffic on the old 
bridge, and the floating spans were erected some way up 
the Golden Horr opposite the mosques at Ejub. The work 
occupied about two years, and necessitated the putting 
together of about 8000 tons of constructional steel work. 
The distance between abutments is 1530.84ft., and the 
width between railings 82ft., this being made up of one 
46ft, roadway and two footways each of 18ft. For boat 
traffic with the bridge closed two clear openings each or 
39ft. are provided in the movable span, the clear headway 
heing 174ft., whilst with the opening span itself, which 
is in the middle of the bridge, swung round, a clear through- 
way of nearly 205ft. is obtained. The steepest gradient 
on the roadway, the surface of which follows a para- 
holical curve, is 1 in 26.5, this being at the ends. 

The pontoons are arranged in two rows parallel to the 
longitudinal axis of the bridge. Braced cross-girders are 
supported on the transverse bulkheads of the pontoons 
at four points, the end posts being set in such a distance 
from the outside edge of footway that a clear covered 
passage way of 5.6ft. is obtained between the board walls 
of the waiting rooms built under the bridge and the 
outside edge of the footway, which is cantilevered out. 
The cross-girders in the middle of the pontoon sections 
are strongly braced together to give the construction the 
requisite rigidity. The roadway is formed upon steel 
troughing carried upon longitudinal girders. 

In opening, the middle span is swung through an angle 
of 180 deg. on the Golden Horn side and towards Galata 
by means of a boat fixed to the free end of the span, pro- 
vided with propellers rore and aft and operated electrically, 
the controller being fixed on the bridge railing. The 
locking arrangeménts consist of bolts inter-connecting 
the fixed and moving spans to prevent, in the closed 
position, movements up or down stream, and are also 
operated trom the same point. The covering plates 
decking the clearance between the fixed and moving spans 
are built up in straight sections, and are so inter-connected 
with the locking mechanism as to fold back on withdrawal 
of bolts. Should occasion arise the locks may be operated 
by hand and the moving span swung round by a tug. 
Relative transverse movements between the moving and 
adjacent spans are prevented by means of hinges situated 
on the parapet girder on the Golden Horn side, and these 
are designed to allow for any rolling or pitching that 
might occur when the middle portion is disconnected. 

The centre span pivots upon a hinge on the Galata side, 
whilst on the Stambul side the hinge is arranged to take 
up longitudinal movements. In opening the bridge the 
latte: hinge is drawn out of its socket by a hand-operated 
winch, and in closing it falls into position by its own weight. 
The locking bolts and hinges are situated as near the road- 
way level as possible. 

The abutments, which chiefly serve as approaches, 
were sunk pneumatically, and are not called upon to carry 
much more than their own weight, which is kept as low 
a8 possible by the provision of recesses. In consideration 
of the unfavourable sub-strata conditions, ancho: ages 
extending an appreciable distance into the banks have 
been provided. On the Bosphorus side of the bridge 
seven landing jetties have been constructed, whilst on the 
Opposite side two are arranged for the ordinary traffic, 
= one for the Turkish marine, police, and bridge authori- 

es. 

The engravings on page 598 give an excellent idea of 
the various features of the work and render unnecessary 
anything further in the way of description. ; 
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LANA-VIGILJOCH AERIAL CABLE WAY. 
rial ropeway for the conveyance of passengers 
Lana and the summit of the Vigiljoch was 
epened to the public in August. Constructed for the 
— Narrow-gauge Lana-Meran Company by the 
0 firm of Ceretti and Tanfani, of Milan, and following 
ca ts principal lines this firm’s system for the aerial con- 
one of goods, it is in its application to passenger 
pce “ * & pioneer enterprise, for which reason some difficulty 
the ee in obtaining the necessary permission from 
‘Austrian Government. The line, which has a maxi- 
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mum inclination of about 43 deg., starts at the old station 
of Lana, and is divided into two sections, the horizontal 
length of the lower of these being about 900 m., and the 
vertical rise 520 m., while the upper section is 975 m. 
measured horizontally, with a difference in altitude of 
633 m. There are three stations; that at the bottom 
contains the tightening gear for the lower section, with 
ten counterweights of 2 tons each ; that at the top houses 
the accumulators and other electrical plant, while the 
half-way house consists of two buildings, one of which 
acts as central station to the lower line, while the other 
contains the tightening gear for the upper section. Both 
portions are worked on the balanced principle, ascending 


























Fig. 1i—-PASSENGER CAR 


and descending cars balancing one another. The cars 
or trolleys run on carrying ropes which are hung from 
thirty-nine iron towers of the four-legged obelisk pattern, 
set in concrete on rock foundations and of heights varying 
according to the lie of the ground from 6.50 m. to 31 m. 
These towers, separated by spans, the longest of which are 
178 m. and 200 m., are surmounted by horizontal hammer 
head brackets 4 m. long, the cast steel extremities of 
which support the two carrying ropes. These are of 
60 mm. diameter, and are made up of 238 crucible steel 
wires stranded and spirally wound with cross lay. Their 
breaking strength is 265 tons. The hauling ropes, which 
have a 58-ton breaking strength, are 30 mm. in diameter, 


rope of the first car is made to act as the brake rope of 
the second, while the hauling rope of the second car acts 
as the brake rope of the first. The two ropes are driven 
by drums worked by the same motor. The brake, which is 
automatically brought into operation by the breaking of 
a hauling rope, can also be applied by hand, as will be 
explained later on. : yl; 

To prevent the wheels of the trolley from jumping off 
the carrying rope owing to a sudden stoppage of the car 
or to some other cause, guard wheels are fixed to the car 
so as to come under the carrying rope. These are kept 
in place by an arrangement of springs which permits of 














Fig. 4—CABLE SUPPORTING STANDARD 


the lowering of the guard wheels while the car is passing 
the towers. A view of one of the cars is given in Fig. 1, 
and of one of the cable supporting standards in Fig. 4. 

The actual mechanism for the brake and for preventing 
the trolley wheels from jumping off the line will be best 
understood by the aid of the accompanying drawings. 
Fig. 3 represents diagramatically a cable line arranged 
on Messrs. Ceretti and Tanfani’s system. Fig. 4 demon- 
strates, also diagramatically, the arrangements when a 
double set of cars is used. Figs. 5 to 10 inclusive show the 
trolley with the details of the automatic brake ; while 
Figs. 11 to 13 illustrate the safety apparatus to prevent 
the wheels jumping the carrying line. 
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of 2 mm. steel wires and hemp core. 
brake rope which is of similar make and dimensions to 
the hauling rope, and which passes over brackets imme- 
diately beneath the hammer heads. 

The two features of special interest in this installation 
are the brake mechanism and the contrivance for obviating 
the danger of the car trolley running off the carrying rope. 
Both arrangements are embodied in a patent taken out 
by Messrs. Ceretti and Tanfani, who claim that they have 
so perfected them that breakdown from either cause is 


and are made with the Albert lay, with six strands made | 
There is also a | of equal diameter, as are also the return drums B and B! 
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Fig. 2—DIAGRAMMATIC SKETCH OF THE CABLE LINE 


In Fig. 3 the two driving drums A and A! are actually 


at the lower station, though they are in both cases shown 
of different sizes in the illustration for the sake of clearness. 
The two cars C and D are coupled to the hauling rope G, 
while the cars E and F are both attached to the hauling 
rope J, the carrying ropes being indicated by K and K’. 
The cars first started are E and F, while C and D follow 
after a few seconds, the interval allowed varying according 
to circumstances, but in any case the cars keep the same 
distance from one another. The hauling ropes G and J 


G 











“Tue Encineer” 


impossible. This claim would seem to be justified by 
the results obtained during the long and severe tests to 
which the invention was subjected by the Austrian 
authorities before they granted permission for the opening 
of the line to the public. 

The system comprises, as we have said, a brake rope 
in addition to the hauling rope. It is on the former that 
the automatic brake of the car acts. This brake rope, 
which is lifted off the supporting towers’ when the car 
passes by means of a system of pulleys on the car itself, 
is also intended to serve as a hauling rope should the latter 
give way. When two cars are suspended one behind the 





other, each has its separate hauling rope, but the hauling 
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Fig. 3-ARRANGEMENTS WITH TWO CARS 


also perform the function of brake ropes, G, which is the 
hauling rope for car C—Fig. 4—being the brake rope for 
car E, and J, which is the hauling rope for car E, being the 
brake rope for car C. 

Passing now to Figs. 5 to 10 inclusive, L L represent 
the trolley wheels, J the brake rope, G the upper part of 
the hauling rope, H the lower part or ‘‘ counterhauling 
rope,” and M the wheels which support the brake rope. 
The passenger carriage or car is suspended by links N— 
Fig. 5—which connect at O with a three-armed lever 
P, Q, R—Figs. 9 and 10—working on an axis S, which is 
fixed tothecar. In the event of the hauling rope breaking, 
arm Q—Figs. 5, 9 and 10—of this lever actuates a con- 
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necting link T—Fig. 5—and a beam U, which action trans- | 
mits the weight of the car on to wedge-shaped bearings V, | 


which are shown in detail in Fig. 8. These bearings act 
on the jaws W and X—Fig. 8—closing them on the brake 
rope J in a manner which will be readily understood. 


It will be seen from Fig. 9 how the counterhauling | 
rope H, as we have called it, acts on the arm R of the | 
It is connected to the latter | 


three-armed lever P, Q, R. 
through the link c, the lever a, which is pivoted at b, 











P, Q, R is freed and the brake comes into action in the 
way already explained 

Moreover, should the conductor in the car pull the 
cord p, which is attached to the lower end of the lever x, 
| the pawl d is freed and the brake is put on in the manner 
just described as taking place when the hauling rope 
breaks. 

Should the brake be put on through the hauling rope 
| giving way, a couple of forces have to be reckoned with. 
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and the link Z to the point Y of which it—the rope—is 
attached. The tension of this rope added to the weight 
of the car tends to act on the lever P, Q, R, and actuate 
the brake. This, however, is prevented when there is 
tension on the hauling rope, for the latter holds up the 
extremity of the arm P with which it is connected from 
its point of attachment e through the intermediary of 
the links f and g, which are pivoted at k, the lever j and 
the link /. 




















The lever 7 is furnished with a pawl h which | 








Figs. 5 to 10--DETAILS OF THE BRAKE MECHANISM 


These, which are due to the tension in the brake rope and 
the counterhauling rope, tend to raise the hind wheels of 
the trolley and to make them jump off the carrying rope. 
To obviate this tendency, guard wheels qg are arranged 
under and between the trolley wheels L—Figs. 5 and 11— 
in such a way that the carrying rope is embraced both 
above and below by the grooves of the trolley wheels 
| and of the guard wheels respectively. 

The rope attachment brackets on the towers constituted 
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Figs. 11to 13 SAFETY DEVICE 


engages with a catch m at the top of the linkg. The pawl 
h ordinarily engages with the catch m, as shown in Fig. 9, 
but it has a continual tendency to become disengaged 
owing to the action of gravity, which tendency is, when 
everything is going well, counteracted by a lever n which 
prevents the pawl from falling. This lever is pivoted at 
n and is kept in place by a spring o. If the hauling rope 
breaks, the links g and j revolve on k, and the pawl h 
becomes detached from the catch m, so that the lever 


a difficulty in designing this portion of the equipment 
because in order that the trolley might pass them it was 
necessary that there should be some device which would 
force the two sets of wheels apart at the time of passing. 
To enable this to be done the bearings ¢ of the trolley 
wheels L—see Fig. 11—instead of being fixed in the frame 
r work in slots s at the ends of the arms u, w, shown by 
dotted lines, and are acted on by a spring v, which em- 
braces the upper part of a spindle, whose lower part is con- 


se, 
nected to the frame carrying the guard wheels 7. Hengg 
as the trolley approaches each suspension tower, t}io tes 
sest of wheels—trolley and guard—are by suitable means 
arranged on the tower forced apart, against the action of 
the spring v, just far enough to allow the obstruction to 
be passed. As soon as it is passed and as soon as the 
mechanism for forcing the two sets of wheels apart has 
ceased to act, the guard wheel again approaches and 
engages with the carrying rope and any danger of the 
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, trolley wheels running off the rope is avoided. It will be 
| understood that it is only when the standards are being 
| passed that the two sets of wheels are forced apart. At 
| all other times they both embrace the carrying rope. 
We understand that the Austrian authorities made 
very exacting tests of the whole plant before accepting it. 
| The brake was put into operation a very large number 
| of times with full load on the car, but we are informed 
| that it never once showed any signs of failure. 
| The motor for working the line is of the continuous- 
| current shunt type, and runs at 620 revolutions per minute. 
| Three-phase alternating current derived from Lana at 
| 3000 volts, 50 periods is stepped down and converted at 
the upper station to current at 550 volts. 





THE DEVELOPMENT OF CREWE.—Anyone who visits Crewe 
leaves it with the idea that it is wholly given up to the works of 
the London and North-Western Railway Company... That 
| impression is not far wrong, for the works are the hub, the centre, 

and allin allofthetown. But we gather from a pamphlet which 
has been sent to us by the Town Clerk, all that is to be changed. 
Crewe has a hinterland of large extent which, on account of the 
railway facilities of the neighbourhood, should prove valuable for 
industrial purposes, and an attempt is being made to sell many 
of the sites for factories. We learn from the pamphlet referred 
to that there are something like fifty plots to be disposed of and 
that none of them are far from the railway. When we remember 
the situation of the town and that gas, electricity, coal, and iron 
are easily procurable there seems no reason why Crewe should 
not develop as an industrial neighbourhood. 

THe Junior InstTiITuTION oF ENGINEERS.—A party of 
members of the Junior Institution of Engineers was recently 
| shown over H.M. New Stationery Office and H.M. Office of 
| Works Stores, the party being conducted round by Mr. Wood- 
| ward, the clerk of works, and Mr. Low, general foreman. The 
| building will have a frontage to Stamford-street of 323ft., to 

Cornwall-road of 189ft., to Doon-street of 377ft., and to Waterloo 
| road of 106ft., the average height of the main fronts above the 
| footpath being 77ft. Including ground floor and basement, 

there will be seven floors in the warehouse and eight floors in 
the office block, including sub-ground and basement, and the 
height, generally, from floor to floor will be 11ft. in the office 
block and 10ft. 6in. in the warehouse. The drains inside the 
building will be of cast iron pipes, laid under the basement 
floor, and a complete system of heating by hot water under 
forced circulation will be provided. The reinforced concrete 
work is being carriéd out on the Hennebique system, the following 
independent floor loads being allowed for:—In warehouse 
ground floor, 3cwt. per square foot; in warehouse, other 
floors, 2} ewt. per square foot; in offices, all floors, 
100 lb. per square foot; in roofs, 65 lb. per square foot. 
The floor slabs are 34in. thick in the warehouse and 3in. thick 
in the offices. The external walls generally are 4in. and Gin. 
thick. The boiler chimney will be also of reinforced concrete 
4ft. 3in. square inside, 110ft. in height, with sides Tin. thick at 
the bottom and 5in. thick at the top. It will be lined throughout 
with fire-brick set 3in. clear of the sides, and built in sections 
supported by corbelling. All columns have octagonal bases, 
designed to distribute a pressure not exceeding 3 tons per square 
foot on the foundations. The front of the office block facing 

Waterloo-road will be of Portland stone carried by the reinforced 
concrete columns and beams, mainly at the level of the sub- 
ground floor. 
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EARTHED v. UNEARTHED NEUTRALS. 


Ar last Thursday's meeting of the Institution of Electri- 
neers Mr. J. 8. Peck read a paper on “ Earthed 
versus Unearthed Neutrals on Alternating-current 
Systems.” He pointed out that there are three classes of 
apparatus or systems to be considered—(A) generators, 
(B) high-voltage transmission circuits, and (C) low-voltage 
distribution circuits. It was also shown that earthing 
the neutral only presents two advantages of appreciable 
value. These are :—(A) The limiting of the voltage 
between line wires and earth ; and (B) the possibility of 
cutting off any wire or feeder in the event of an earth 
upon it. The chief objection to earthing is that the 
system cannot be operated with an earth or any line wire. 
Attention was also directed to the fact that in an un- 
earthed three-phase system where the impedance of all 
phases is equal each of the three conductors assumes a 
potential above earth equal to 58 per cent. of the voltage 
between wires, whilst the neutral point is at earth potential, 
but any difference in impedance causes the potential 
of the neutral point to shift, bringing the phase having 
the least impedance nearer to earth potential and raising 
the others to a potential correspondingly higher above 
earth. When one phase is earthed it assumes earth 
potential and the other phases reach full lire potential 

When the potential of each phase to earth 
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above earth. 


is the same the charging current to earth will be equal in 
all phases, but when one phase is earthed the charging 


current is increased by 73 per cent. in both the unearthed 

hases, and all of this current will return to the generator 
through the earthed phases and will pass into the faulty 
wire at the earthed point. Earthing the neutral therefore 
means that the neutral point is fixed at earth potential, 
and the voltage of the three line wires is fixed at 58 per 
cent. above earth. 

Attention was also directed to the fact that if the neutral 
point is earthed through a resistance and one phase 
becomes earthed, current flows through the neutral 
resistance and the drop across this resistance is the voltage 
between the neutral point and earth, so that the neutral 
point is not definitely fixed, but depends upon the amount 
of resistance and the current flowing through it. Refer- 
ence was also made to the fact that when the neutral 
is earthed very simple and reliable apparatus can be 
employed for cutting out any feeder that becomes earthed. 
Fig. 1 shows an arrangement of this kind. Evidently 
under normal conditions the resultant current in the 






Generator 





Trip Coil. 





Fig. i—BALANCED PROTECTIVE GEAR 


secondaries of the three transformers is zero, and no current 
can flow through the trip coil. But should an eaith occur 
on one of the wires, the circuits will be unbalanced and 
current flows through the trip coil. The apparatus can 
be made to work with a very small earth current. When 
a large cable network is supplied from common bus-bars, 
the arrangements hown in Fig. 1 may work satisfactorily 
without the neutral point being earthed. For in the event 
of an earth on any wire the charging current to earth on 
all the cables on the system will be returned to the bus- 
bars through the wire which is earthed. Therefore the 
current balance on the earthed feeder will be upset and the 
circuit breaker operated. 

In dealing with the question of earthing the neutrals 
of generators, Mr. Peck pointed out that there are three 
classes of service which must be considered—(A) a gene- 
rator supplymg a network of underground cables; (B) 
& generator supplying overhead transmission circuits 
without transformers; and (C) a generator supplying 
overhead transmission line through step-up transformers. 
In connection with the first case the author pointed out 
that the only questions that need be considered are 
whether the neutral should be earthed solidly or through 
a resistance, and where there are several generators 
working in parallel how many of them should be earthed. 
It was shown that if balanced protection is employed, as 
in Fig. 1, the resistance may he made to minimise the 
current rush, because the protective apparatus may be 
set to operate with a very small unbalancing current, 
but where plain overload protection is used the resistance 
should be low enough to pass sufficient current to trip 
the breakers on the largest feeders, but high enough to 
prevent damage to the generator windings, and if possible 
to prevent serious burning at the point where the cable 
1s earthed, 

In calculating this resistance allowance should be made 
for the voltage drop on the generator caused by the load 
on one phase, also for the resistance in the neutral earth 
connection in the feeder and at the point where the fault 
occurs, 

Mr. Peck went on to explain that where it is desired 
to earth the neutral through a resistance, and two or more 
generators are operated in parallel, the simplest and best 
method is to connect the neutrals of all the generators to 
f common bus-bar, which in turn is connected to earth 
through a resistance. Under these conditions the earth 
resistance will always be the same. With this arrangement 
Switches must be provided between each generator and 
the neutral bus-bar. It is well known that the objection 
to this method is that heavy currents may circulate 
through the neutral connections and generator windings. 
But Mr. Peck drew attention to the fact that the neutral 
current divides equally among the three phases of the 
sencrator, so that even with full load current in the 
neutral the resultant heating is only increased by 11 per 
cent. With 30 per cent. of full load current in the neutral 
the resulting heating in the generator is increased by only 
| per cent. at full load, and is quite negligible. 


The author therefore advocates that an endeavour 
should be made to connect the neutrals together solidly, 
especially in the case of turbo-generators, where there is 
no angular variation in speed, and therefore less chance 
of circulating curients. Should satisfactory operation 
prove impossible under these conditions, then only one 
generator should be connected to the neutral bus-bar 
or resistance should be inserted between each generator 
and the neutral bus-ba1. Attention was also directed to 
the fact that the different generators can be switched 
on and off the neutral bus-bar automatically, as is done 
at the London County Council generating station at 
Greenwich. In dealing with the question of earthing 
the neutrals of generators supplying overhead transmis- 
sion lines without step-up transformers, Mr. Peck remarked 
that in this case there are usually a comparatively small 
number of transmission lines, and an earth on one wire is 
not likely to cause a short circuit between wires, so that 
with an unearthed neutral it is quite possible to run for a 
long period with one wire earthed. 

This, in conjunction with other things, indicates that 
in the majority of cases it is preferable to work with the 
generator neutrals unearthed. 

Coming to the case where generators supply tzans- 
formers which step up to a very high voltage for long- 
distance transmission, Mr. Peck explained that in this 
case there are conditions involved which make it extremely 
desirable to earth the neutral or to earth the low-tension 
side of the transrormers. For if one terminal of the high- 
tension side of a single-phase transformer be connected 
to a high-tension line and the low-tersion side be open 
circuited, the high-voltage winding assumes a potential 
above earth equal to that of the line to which it is con- 
nected. The high-tension winding then acts as one plate 
ot a condenser, and the low-tension winding and core as 
the other plates. The low-tension winding also has a 
static capacity to the iron, and will therefore assume a 
potential above earth, the value of which will depend upon 
the relation between its capacity to the high-tension 
winding and its capacity to earth. In practice it may 
easily assume one-half the potential of the high-tension 
winding. The conditions are shown in Fig. 2. 

If K = capacity between the high-tension and low-ten- 
sion windings, K, = the capacity between the low-tension 
winding and core, V = the velocity of the high-tension line, 
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Fig. 2—DIAGRAM ILLUSTRATING CAPACITY EFFORT 


and V, = the potential of the low-tension winding above 
K 

a 
tension winding are connected to the high-tension lines, 
the resultant potential of this winding above earth will be 
| zero and the resultant potential of the low-tension winding 
| above earth will also be zero. If, therefore, one terminal 
| of a transformer be connected to or disconnected from a 
| line before the other, the low-tension winding during this 
| period may assume a very high potential above earth 
| and its insulation may be broken down to earth. When the 
| low-tension winding is connected to a generator the 
| generator winding also has capacity to earth, so that 
| the capacity of the low-tension winding to earth is in- 
| creased by this amount and its voltage correspondingly 
reduced. If the capacity of the generator winding to 
earth = K,, then the voltage of the low-tension circuit 

K 
K, x K,° 

Thus whilst the voltage is reduced by connecting the 
transformer and generator windings together, it may still 
be dangerously high. When both terminals of the high- 
tension winding are connected to the line and one wire is 
earthed the resultant voltage of the high-tension winding 
above earth will be V/,, and that of the low-tension 
winding will be one-half as great as betore, but may still 
be dangerously high. Mr. Peck explained that in the 
case of a three-phase transformer the conditions are much 
the same as described above for a single-phase transformer. 
For if one terminal of the transformer is connected to the 
line, the whole of the high-tension windings will be raised 
to the full line potential above earth, and the low-tension 
winding will be raised to a correspondingly high value. 
If three terminals of the high-tension winding are connected 
to the line and one line wire is earthed, the resultant poten- 
tial of the high-tension winding will be 58 per cent. of the 
line voltage above earth, while the low-tension will be 58 
per cent. of its former value above earth. 

It is evident that when the neutral of the high-tension 
system is unearthed there are several possibilities of obtain- 
ing a high voltage on the generator windings, viz., in the 
case of an earth on one high-tension wire or in the case 
of the three-phase switches not opening simultaneously. 
Moreover, Mr. Peck directed attention to the fact that it is 
not necessary that a line wire should be permanently 
earthed in order to raise the voltage on the low-tension 
circuit, as a discharge over a lightning arrester may so 
disturb the static balance of the system as to produce 
a high potential on the low-tension winding. Thus in 
the case of generators supplying a high-tension transmis- 
sion line through transformers it is highly desirable that 
the neutral point of the generators should be earthed 
and preferably through a rather low resistance. If it is 
not desired to make a permanent earth connection, then a 
spark gap should be introduced into the earth connection. 


earth, V,; = V xX If both terminals of the high- 





above earth = V x 








Mr. Peck entered into various other interesting considera- 
tions, but it must suffice to give his general conclusions. 
These are as follows :—When generators supply a system 
of underground cables the neutral should be earthed 
through a resistance. This makes it possible to isolate 
a cable in the event of an earth on any phase before such 
an earth develops into a short circuit. When generators 
supply overhead circuits it is a question of balancing 
continuity of service against the ability to cut off a reeder 
in case of an earth upon one wire. If there are compara- 
tively few feeders and these are of large capacity, it will, 
generally be advisable not to earth the neutral, but each 
case must be considered individually. When a generator 
supplies transmission lines through step-up transformers 
the neutral should always be earthed or connected to earth 
through a spark gap, otherwise the generator windings 
may be raised to an abnormal high potential above earth. 
The neutral may be directly connected to earth though 
the use of a comparatively low resistance will usually be 
preferable. 

In the case of high-voltage overhead transmission lines 
the number of circuits supplying any particular district is 
usually very small, and as an earth on any wire is not 
likely to develop into a short circuit between phases, 
considerations of continuity of service will usually deter- 
mine that the high-tension system should be run without 
an earthed neutral and with both windings of the trans- 
formers connected in delta. As regards distribution 
circuits, the author considers that when the working 
circuits are supplied directly from a low-voltage generator 
the advantage in earthing the neutral is the possibility 
of immediately cutting off any defective feeder, and when 
the necessary apparatus is provided for this purpose 
earthing is generally preferable. When the working 
circuit is supplied from a transformer stepping down 
from a high-voltage line the neutral should always be 
earthed. 








INSTITUTION OF CIVIL ENGINEERS. 
THE VIBRATION OF RIFLE BARRELS.* 
By Francis CARNEGIE, Assoc. M. Inst. C.E. 


TuIs paper is a record of practical investigations into the effect 
of vibrations on rifle barrels, and furnishes conclusions which 
are of service in the design and manufacture of rifles. A rifle 
barrel is very sensitive to transverse stress, and vibrations 
are produced in it chiefly as a result of the explosion of the 
charge, and also in consequence of the friction between the 
bullet and the barrel, and the reaction between the bullet and 
the rifling. These vibrations cannot be detected by the eye, and 
are studied by means of instantaneous photography. 

A brief résumé is given of experiments carried out by earlier 
investigators on this subject, together with a description of the 
apparatus employed and the conclusions arrived at. The first 
experiments recorded are those of Drs. Crehore and Squier, who 
assert that the barrel does not move appreciably before the 
bullet leaves the muzzle, and that even if the motion were 
appreciable the aim of the rifle would not be affected. Experi- 
ments were also undertaken by Major Close, R.E., who, however, 
arrived at an entirely different opinion. The conflicting results of 
these experimenters led Professors Cranz and Kock, of Stuttgart, 
to investigate the subject. The apparatus they employed for 
obtaining the vibration photographs was far more accurate and 
reliable than those used by either Drs. Crehore and Squier or 
Major Close, and after elaborate experiments on large and 
small-bore rifles their results confirmed those of Major Close. 
In addition, the German investigators found that the vibrations 
of a barrel were very similar to those of a rod clamped at one 
end ; that the barrel vibrates to a fundamental note and to an 
overtone ; and that the departure of the bullet is principally 
determined by the overtone vibrations. 

Lieut. Thompson, R.E., working on the same lines as Major 
Close, also confirmed the results of the latter. In addition, 
he found “‘ that the projection of the path of a vibratory point 
near the muzzle on a plane perpendicular to the axis of the 
barrel may be considered to be an elongated ellipse whose 
major axis is vertical.” 

The field of investigation covered by the author’s experiments 
includes the following :—(1) To find if the vibrations of a 0. 303in. 
Mark III. Lee-Enfield rifle varied when different methods of 
“ stocking-up ” were employed. (2) To find if the external 
shape of the barrel had any influence upon the vibrations. 
(3) To find if the twist of the rifling affected the vibrations. 
(4) To find if the ease or tightness with which the barrel and 
body (or receiver) were screwed together influenced the vibra- 
tions. (5) (a) To find if a cartridge from a definite batch of 
ammunition produces vibrations corresponding with those 
obtained from another cartridge taken from the same batch : 
(i.) in the same rifle, (ii.) in other rifles of the same type. (6) To 
find if an alteration in the muzzle velocity affected the vibra- 
tions, other conditions remaining constant. 

As vibrations in the horizontal plane are practically negligible, 
the author confined his experiments to vibrations in the vertical 
plane only. The apparatus employed was a modification of 
Professors Cranz and Kock’s, and tests made for possible sources 
of error therein were shown to be non-existent by the photo- 
graphs obtained. The position of the nodes from the free end 
of the barrel, and the number of vibrations per second corre- 
sponding with the various overtones are calculated. Each 
series of experiments is then discussed separately in detail 
with reference to the photographs, as follows :— ! ; 

(1) Ammunition of 2000 foot-seconds normal velocity is 
used, and the natural vibration of the barrel is first taken by 
removing all its attachments. These attachments are then 
added one after the other until the rifle is fully ‘‘ stocked-up,” 
photographs being taken after each addition to show how the 
vibration of the rifle is affected. Arising out of these results 
the position on the vibration curve at which the bullet leaves the 
muzzle is discussed, and the author favours the point of maximum 
displacement, as a much less scattered group is likely to be 
obtained on the target. Inner bands, which tie the barrel to 
the fore end, were next used at the nodes in varying combina- 
tions, and their effect on the vibration was observed by means 
of the photographs. Uniformity of results points to the con- 
clusion that in any system of nodal clamping with inner bands 
as usually fitted, the vibrations of the barrel are practically the 
same, assuming that other conditions remain unaffected. 

(2) Three different designs of barrels were used, and an 
examination of the photographs shows that the exterior shape 
of the barrel materially affected the vibrations. Shooting trials 
discovered that considerable metallic fouling lodges in the barrel 
where a change in the exterior diameter takes place. _ 

(3) Barrels with twists ranging from one turn in 6in. to one 
turn in l5in. by increments of lin. were used. The photo- 
graphs indicate that the vibrations of the barrels are altered 
to a marked degree by a variation in the twist of the rifling, 
but the results do not establish definite conclusions as to the 
exact relation between the vibration and twist. Tables of 
velocities and pressures obtained from these barrels donot help 
to elucidate the point. 

(4) Three natures of breeching-up of body and barrel were 





* Abstract of a paper read at the Ordinary Meeting of the Institu 
tion_on Tuesday, 3rd December, 1912. 
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adopted—abnormally tight fit, normal fit, and loose fit. The 
results show a considerable difference in the vibrations, and if 
regular and consistent shooting is to be maintained correct 
breeching-up must be enforced. 

>» (5) Ammunition with velocities ranging from 2000 to 2600 
foot-seconds was used, and the point of impact, taken on a target 
distant 15ft. from the muzzle, is indicated on the photographs. 


Cartridges from a definite batch of ammunition fired in the | 


same rifle produced similar vibrations, and where similar well- 
defined vibrations exist similar points of impact are to be 
expected. In other rifles of the same type similar cartridges 
do not produce exactly similar vibrations, due apparently to 
the personal element entering into the “ stocking-up”’ of the 
rifle. An alteration in the muzzle velocity of the ammunition 
manifests but little difference in the general characteristic of 
the vibration curve for any given rifle. However, the higher 
velocity bullet leaves the muzzle of the barrel at an earlier 
period on the vibration curve, and if the point of exit of bullet 
is lower on the curve, the point of impact is lower on the target. 








THE SOCIETY OF ENGINEERS. 


TEST DEFLECTIONS IN REINFORCED CONCRETE, 


Ar a meeting of the Society of Engineers (Incorporated), 
held on December 2nd, Mr. Percy J. Waldram read a paper on 
“Test Deflections in Reinforced Concrete,” a subject which, 
he stated, was one requiring the closer attention of engineers 
before a standard of deflection was fixed by the proposed London 
County Council regulations, a standard which might or might 
not be correct or even safe. The stiffness of a beam was no 
criterion of its strength unless due regard were paid to the 
factors of depth and fibre stiffness.- The small deflections of 
reinforced concrete beams were sometimes quoted as evidence 
of the strength of the material, but it was seldom noted that the 
deflections were small because the greatest loads placed on rein- 
forced concrete were very much less than those commonly used 
upon wood or steel. Reinforced concrete was a much weaker 
material than steel or ordinary fir for beams of equal size. The 
draft regulations for reinforced concrete, compiled and approved 
by the London County Council, were submitted to the principal 
architectural and engineering institutions for criticism, and 
published in the minutes of the Council. The author had been 
consulted in a case where the parties had agreed to work to the 
regulations as published, when the opportunity of applying them 
to the problem of a somewhat difficult design gave disquieting 
results. For instance, the clauses determining the strength 
of columns were quite unworkable, and those relating to deflec- 
tion proved positively dangerous, as was shown by examples. 
A standard of deflection suggested by the author was referred 
to, but he pointed out that the effect of end fixing was not yet 
fully determined, and that it was impossible to legislate on an 
uncertain basis. The minute range of the deflections made it 
all the more necessary to use the greatest care in fixing a standard. 
Reference was then made to the calculations necessary to 
determine the strength of reinforced concrete beams, and a 
number of formule were given, with explanatory notes. The 
application of these to well-known tests was shown by a series 
of eight diagrams, and particular attention was directed to one 
in which the conditions were such as were generally supposed 
to make the calculations almost impossible, on account of their 
intricacy. By the author’s method, however, the problem was 
shown to be very much facilitated. 








THE PRUSSIAN TOWING MONOPOLY. 


A Bix is at present under discussion for introducing a towing 
monopoly on the Rhine-Weser Canal, the Lippe Canal, and the 
southern portion of the Dortmund-Ems Canal. This measure 
has been expected for some time, as it was provided in the 
Russian Canal Law of 1905 that uniform State towage should 
be introduced on the canal from the Rhine to the Weser, on the 
connection with Hanover, on the Lippe Canal, and the branches 
of these waterways. In the memorandum accompanying the 
Bill it is pointed out that electric towage would be unprofitable 
for the present on these canals, and the Government therefore 

roposes to provide steam tugs at an estimated cost of £485,000. 

t will, however, be borne in mind that electric traction might 
subsequently be introduced and any new constructions put up 
on the canals will be arranged with this idea in view. In order 
that private firms which have hitherto been engaged in towing 
on these canals may not unduly suffer from the monopoly, they 
will be allowed to sell suitable steamers at present in use to the 
Government, and their workmen will also be taken over. Doubts 
have been raised as to whether a State monopoly will conduce 
to a proper development of the traffic of the canals, and numerous 
complaints have been received from interested circles which 
fear that a monopoly of the kind contemplated would be unable 
to deal adequately with sudden increases of canal traffic which 
sometimes occur. Reference is made, and apparently with 
justice, to the total failure of the State railways to cope with the 
traffic in the Rhenish-Westphalian district in the last two 
months, and it is maintained that free competition among 
private towing firms would deal more energetically with traffic 
problems than a State monopoly. 





FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Junior INSTITUTION OF ENGINEERS.—39, Victoria-street. 
“ Oilfield Experiences in the States,” by Mr. W. C. McMullen. 
8 p.m. 

Tuer InstTITUTION OF MunicrIPAL AND County ENGINEERS.— 
Caxton Hall, S.W. Discussion on ‘ Rail Corrugation,” by Mr. 
H. T. Wakelam. 7.45 p.m. 

NorTHAMPTON PoLyTECcHNIC InsTITUTE.—The annual prize 
distribution to the successful students of the Polytechnic during 
the session 1911-1912 will be held at the Institute, St. John- 
street, Clerkenwell, E.C. The Marquess of Northampton, 
will distribute the prizes and certificates at 7.30 p.m. 


SATURDAY, DECEMBER 7ru. 

THE InsTITUTION OF MUNICIPAL ENGINEERS.—North-Western 
District Meeting at Manchester. 

THe NortHamptTon Porytecunic InstituTe.—St. John- 
street, Clerkenwell, E.C. Conversazione at 6.30 p.m. to 11 p.m. 

THE Junior INsTITUTION OF ENGINEERS.—Visit to works of 
Thomas Glover and Co., Limited, gas meter manufacturers 
and engineers, at Edmonton. 3 p.m. 


MONDAY, DECEMBER 9ru. 


THE Roya Soctety or Arts.—John-street, Adelphi, W.C. 
Cantor Lecture: “Methods of Economising Heat,” by Mr. 
Charles R. Darling (Lecture II.). 8 p.m. 

_ THE Roya Scorrish Socrery or Arts.—The Hall, 117, 
George-street, Edinburgh. ‘* Eighty Years’ Progress in Em- 
bossed Printing for the Blind,” by Mr. W. M. Stone. 8 p.m. 

THe InstTiruTION OF MECHANICAL ENGINEERS.—Storey’s- 

gate, St. James’ Park, 8.W, Graduates’ Association. ‘‘ The 








| Oxford-street, London, W. 





New Generating Plant for the Port of Calcutta,” by Mr. C. E. 


Robertson. 8 p.m. 
TUESDAY, DECEMBER 10rx. 
Tue Farapay Society.—<At the Institution of Electrical 
Engineers. “The Electromotive Forces of Concentration 


Cells,” by Principal A. P. Laurie. 8 p.m. 

Tue Institution oF Civit ENGINEERS.—At the Institution of 
Mechanical Engineers, Storey’s-gate, S.W. Paper: ‘* The 
Generation and Distribution of Producer Gas in South Stafford- 
shire,” by Mr. H. A. Humphrey. 8 p.m. 

VEREIN DEUTSCHER INGENIEURE.—At Frascati’s Restaurant, 
Discussion on ** Combined Hot- 
water and Electricity Supply for Private Houses,’’ recently 
read before the Royal Sanitary Institute. Opened by Mr. 
Rudolf Herzfeld. 8 p.m. 

MANCHESTER GEOLOGICAL AND MINING SocietTy.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. ‘* The Relation 
between Subsidence and Packing, with special reference to the 
Hydraulic Stowing of Goaves,”’ by Mr. George Knox; “ A New 
Mining Dial,” by Mr. F. P. Mills. 4 p.m. Council meeting at 
3.15 p.m 


WEDNESDAY, DECEMBER llr. 


DyNAMICABLES CLUB.—Dinner at the Hotel Cecil. 
Highfield in the chair. 


Mr. J. 8. 


Roya Socrery or Arrts.—John-street, Adelphi, W.C. 
“Natural and Synthetic Rubber,’ by Dr. F. W. Mollwo 
Perkin. 8 p.m. 

THE AssociaTION OF ENGINEERS-IN-CHARGE.—St. Bride’s 


Institute, Bride-lane, E.C. Paper: ‘* Modern Methods of 
Electric Wiring,” by Mr. Frank Broadbent. 8 p.m. 

JuNIoR INSTITUTION OF ENGINEERS.—Presidential address : 
** Staff Officers in Industrial Work : Their Scientific and Prac- 
tical Training and Duties,” by Sir A. Trevor Dawson, R.N. 
8 p.m. 


Tue INstiTuTION OF AUTOMOBILE ENGINEERS.—At the 
Institution of Mechanical Engineers, Storey’s-gate, S.W. 
Paper: ‘ Aeronautical Engines,” by Mr. A. Graham Clark. 
8 p.m. 

THURSDAY, DECEMBER 12rx. 

RoyaL Society or Arts.—John-street, Adelphi, W.C. 

Indian Section. ‘ Delhi, the Metropolis of India,” by Sir 


Bradford Leslie, K.C.L.E. 4.30. 

Tue InstiruTion or ELecrricaL ENGINEERS.— Victoria 
Embankment, W.C. * A Single-phase Motor with Pole-chang- 
ing Windings,” by Mr. B. P. Haigh. 8 p.m. 


FRIDAY, DECEMBER 13ru. 


BRITISH FOUNDRYMEN’S AssocIaATION.—At the Northampton 
Institute, Clerkenwell. Paper: “‘ National Physical Labora- 
tory,” by Dr. W. Rosenhain. 8 p.m. 

SATURDAY, DECEMBER l4ru. 

BRITISH FOUNDRYMEN’S AssocIaTION.—Annual dinner at 
the Holborn Restaurant, W.C. 6.30 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Quarterly meet- 
ing, election of members. Paper: ‘* Recent Developments in 
Curtis Steam Turbines,” by Mr. R. F. Halliwell, Rugby. 


TuHE INsTITUTION OF WATER ENGINEERS.—At the Apartments 
of the Geological Society, Burlington House, W. Seventeenth 
Winter General Meeting. ‘‘ Some Recent Examples of Pollution 
of Public Water Supplies,” by Dr. J. C. Thresh; ‘* The Valua- 
tion of Water Undertakings on Transfer to Local Authorities,” 
by Mr. E. J. Sileock ; ** Recent Advances in the Science of Water 
Purification,” by Mr. Adolph Kemna. 10.30 a.m. Special 
General Meeting at 10 a.m. 


MONDAY, DECEMBER loérs. 


oF SANITARY ENGINEERS.—Caxton Hall, 
* The Collection of House and Trade 
Mechanical dust carts will 


THE INsTITUTE 
Caxton-street, S.W. 
Refuse,” by Mr. J. O. Neumann. 
also be described. 8 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 
Cantor Lecture: ‘* Methods of Economising Heat,’’ by Mr. 
Charles R. Darling (Lecture III.). 8 p.m. 


TUESDAY, DECEMBER liru. 


PuysicaL Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington. Exhibition of 
Physical Apparatus, 3to 6 p.m. ‘“‘ Some Methods of Magnifying 
Feeble Signalling Currents,’’ by Mr. 8. G. Brown,” at 4 p.m. and 
8 p.m. Council meeting at 5 p.m. 


SATURDAY, DECEMBER 2!lsr. 
THE INSTITUTION OF MUNICIPAL ENGINEERS.—Council meeting. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Continued Prosperity. 

THERE is no slackening of activity at the mills and 
forges this week. The opening of December finds operations 
at the works going forward with as much celerity as ever. The 
demand continues good both home and foreign, and a satis- 
factory winter and spring is assured. 


Pig Iron. 

Sellers were very firm on ’Change this afternoon in 
their quotations, and some of them were requiring about Is. 
per ton above the open market figures, which were about as 
follows :—South Staffordshire common forge, 60s. 6d.; part- 
mine, 65s. to 66s.; best all-mine, 90s. to 95s.; and cold blast, 
125s. A fair business was done in Midland descriptions at from 
64s. 6d. to 65s. 6d. for Northampton sorts, and 66s. to 67s. for 
Derbyshire descriptions. Negotiations were entered into for 
supplies for the new year. Generally speaking, there is not 
sufficient pig iron available to cover consumers’ requirements, 
but it is expected that the make will before long be enlarged. 


Steel. 

A large output continues to be made of steel, both 
semi-finished and structural, all of which is going into early use, 
since the engineering trades continue busy and are requiring 
large supplies of material. There is difficulty in getting steel 
sheet bars as required. Quotations range from £6 to £6 5s., 
but only little material is on offer at the first figure. Continental 
supplies seem also short, and have gone up in price considerably 
of late. The recent rise in constructional material does not 
seem to have checked the demand. Tees were quoted again 
to-day at £8 5s., channels £8 2s. 6d., bridge plates £9 10s., and 
rounds and squares £8 5s. to £8 10s. 


Strength in Manufactured Iron. 

The market exhibited to-day additional evidences of 
great strength in all descriptions of manufactured iron, which 
is coming into increased request once more for many services 
of an engineering character for which steel has hitherto been 








specified. Market bars were quoted firmly at £9 10s., with a 
good inquiry, and merchant bars were also being asked for more 
freely than previously at £8 5s. to £8 7s. 6d. The Indian 
South American and Australian requirements for galvanised 
sheets were stated to be improving, but prices are somewhat 
elastic owing to clearances of stocks in the hands of middlemen 
at some of the chief consuming centres abroad. The average 
quotation was £12 17s. 6d. to £13, f.o.b. Liverpool. 


Rise in Ironworkers’ Wages. 

The strength of the trade boom is clearly indicated 
by the bi-monthly return of the Midland Iron and Stee! Wages 
Board for the two months ended September and October, which 
show the average net selling price of the seventeen selected firms 
to have been £7 17s. 7. 76d. per ton, or an improvement over the 
two months preceding of 7s. 3.93d. In accordance wiih the 
sliding scale arrangements, the wages for puddling during the 
months of December and January will be advanced by 6d, 
making them 10s. 3d. per ton, and all other mill and forge ages 
will be raised 5 per cent. These wages will take effect from 
December 9th, and continue until February Ist. In addition 
to the puddling rate of 10s. 3d. per ton under the sliding scale, 
there will be also the 6d. per ton bonus granted to the pucdlers 
by the resolution passed in July last. This bonus applies 
to puddlers only, and will make the total puddling rate lis. 94, 
per ion. There has also been an improvement in the quantity 
of the sales made by the seventeen firms, this having been 
44,408 tons, or an increase of 3182 tons. The production of 
bars in September and October was 28,347 tons, or an augmenta- 


tion of 1070 tons. Angles and tees amounted to 2142 tons, or 
better by 790 tons. The quantity of plates and sheets sold was 
1821 tons, or an increase of 114 tons, whilst the quantity of hoops, 


strips and miscellaneous was 12,096 tons, or an augmentation of 
1108 tons. It will be seen that the increase in the sales affected 
all the descriptions. With regard to the average selling price 
of each description (excluding decimals) that for bars was 
£7 17s. 9d., or an improvement of 6s. 10d.; angles and tees, 
£8 15s. 9d., or the enormous and almost unprecedented improve- 
ment of £1 2s. 2d.; plates and sheets, £8 6s. 8d., or an increase 
of 3s. lld.; and hoops, strips and miscellaneous, £7 12s. 8d., 
which was an augmentation of 6s. 3d. The chief feature of 
the returns is the extraordinary increase in angles and tees 
owing to the heavy demand for constructional steel and the 
continuously advancing prices, which were due in large part to 
the upward movement in pig iron. 


The Scale and Weighing Machine Trade. 

The difficulty in the scale and weighing machine trade 
has not, at time of writing, been settled, but it is understood 
that negotiations are proceeding towards that desirable end. 
W. and T. Avery, Limited, have sent us a communication on 
the subject, in which they state that on Monday, November 
25th, about 300 workpeople decided to cease work without giving 
the slightest notice, and the next day they succeeded in persuad- 
ing all their fellow-workpeople to come out. The cause alleged 
by the trades union is the victimisation of a polisher who, 
the union stated, was dismissed because he was taking an active 
part in forwarding the cause of the workers. This has been 
strenuously denied by the management, the facts being that the 
man left his work on October 5th through illness, and although 
the department was extremely busy his lathe was not employed 
until November 9th. Towards the end of the week ending 
November 23rd, the man in question applied to be reinstated, 
but he was told very naturally that his position was filled up 
and that there was nothing for him, The firm complained that 
the claims of the workers are now being voiced by the so-called 
workers’ representatives who have had no part or lot with the 
men, and whose want of knowledge of the scale-making trade 
renders them entirely unfit to discuss either piecework prices 
or rates for day workers. The firm adds that it can be definitely 
stated that many of the men now on strike have been earniny 
from £2 to £3 per week. The management has promised to 
give the man the refusal of the first vacancy in the polishing 
shop, but it declined to dismiss any of its workpeople to make 
room for him. It is also agreeable to discuss the whole subject. 
the workers being represented either individually or by deputa- 
tion, and is now willing-to go a step further and to allow an outside 
adviser to accompany them. Under these circumstances 4 
speedy adjustment of the existing misunderstanding should 
very shortly be possible. Later: At the moment of going to 
press we learn that the strike has been settled. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Firm. 

THE attendance on the Iron Exchange on Tuesday was, 
if anything, rather below the average, but pig iron still main- 
tains its strong position. Taken on the whole, there were few 
quotable changes to note, but wherever these occurred they were 
upward in character. Finished iron bars showed an advance 
of 5s. to 10s, per ton, and steel also ruled steady. Manufactured 
copper and sheet lead were unchanged, but English tin ingots 
were about £2 per ton higher. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 75s. to 75s. 6d.: 
Staffordshire, 73s. 6d. to 74s. 6d.; Derbyshire, 74s. to 74s. 6d.: 
Northamptonshire, 74s.; Middlesbrough, open brands, 76s. 1(d. 
to 77s. 4d. Scotch: Gartsherrie, 82s. 6d.; Glengarnock, 81s.: 
official, 82s.; Eglinton, 80s. 6d.; Summerlee, 81s., delivered 
Manchester. West Coast hematite, 85s. f.o.t. Delivered 
Heysham: Gartsherrie, 80s. 6d.; Glengarnock, 79s.; official, 
80s.; Eglinton, 78s. 6d.; Summerlee, 79s. Delivered Preston : 
Gartsherrie, 81s. 6d.; Glengarnock, 80s.; official, 81s.; Eglinton, 
79s. 6d.; Summerlee, 80s. Finished iron: Bars, £8 15s. to £9; 
hoops, £8 12s. 6d.; sheets, £9 5s. Steel: Bars, £8 10s. to 
£8 12s. 6d.; Lancashire hoops, £8 12s. 6d.; Staffordshire ditto, 
£8 7s. 6d. to £8 12s. 6d.; sheets, £9 to £9 5s.; boiler plates. 
£9 7s. 6d. to £9 12s. 6d.; plates for tank, girder, and bridge work. 
£8 7s. 6d. to £8 12s. 6d.; English billets, £6 10s. to £6 12s. 6d.; 
foreign ditto, £5 15s. to £5 17s. 6d.; cold drawn steel, £10 5s. 
to £10 15s. Copper : Sheets, £93 per ton ; small lots, 11d. per !b.: 
tough ingot, £83 10s. to £84; best selected, £83 15s. to £84 per 
ton; copper tubes, 11}d.; brass tubes, 9}d.; brazed brass 
tubes, 10}d.; rolled brass, 8}d.; brass wire, 8§d.; turning rods, 
8d. to 8}d.; yellow metal, 7jd. per lb. Sheet lead, £22 to £22 10s. 
per ton. English tin ingots, £232 per ton. 


The Lancashire Coal Trade. 

There was a very fair attendance on the Coal Exchange, 
and the tone in all departments showed a marked improvement. 
The cold “ snap ” has caused buyers to turn their attention to 
house coal, but, whilst there was a firmer feeling, quotations 
showed little or no change. Stocks of slack and steam coal are 
of very small compass, and sellers showed no disposition to 
transact business except at an advance of 6d. to Is. per ton. 
There was only a moderate inquiry on shipping account. Quota- 
tions :—Best Lancashire house coal, 16s. 10d. to 17s. 10d.; 
good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 
14s. 7d.; screened steam coal, 9s. 9d. to 11s.; slacks, 8s. 6d. to 
10s. 6d. 


Manchester Association of Engineers. 
On Friday last the members of the above society and 
their friends in large numbers accepted the invitation of the 
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resident, Mr. Charles Day, to a highly enjoyable conversazione. 
Fhe function was held in the beautiful art galleries of the Whit- 
worth Institute, and after the guests had been received by the 
president and Mrs. Day the remainder of the evening was spent 
3 inspecting the art treasures and in listening to vocal and 
instrumental music. The association appears to be in a very 
flourishing condition, and quite a large number of candidates 
are now awaiting election to membership. To-night (Friday) 
the members are to pay @ visit of inspection to the works of 
Belsize Motors, Limited, at Clayton. 


The Manning of Machine Tools. 

Through the mediation of the mayor of this town a 
conference between representatives of the Engineering 
Employers’ Federation and the local Engineering Employers’ 
Association was held on Monday with reference to the threatened 
gent ral strike at the Greenbank Foundry at Blackburn. The 
dispute has been brought about over the selection of work- 
people to attend tocertain machine tools, and came to a head early 
in the month of August, the men complaining of the employment 
of unskilled and semi-skilled attendants on automatic machines. 
As the trades union men refused to work, the firm was compelled 
to introduce non-union labour, and the men had to be provided 
with living accommodation on the premises. This brought 
about the threat of a general strike. As a result of the con- 
ference on Monday the following terms for a settlement were 
proposed and are awaiting ratification by the men :—(1) That 
a tool fitter shall be placed in charge of the machines and the 
alterations and setting of the tools. (2) That the apprentice 
fitters shall be put to work the lathe fitted with expanding 
chuck and loose headstock, the lathe idle on October 30th, and 
the bush lathe. (3) That the eight capstan lathes having been 
disposed of, the work hitherto done on those machines shall be 
distributed throughout the shop, turners’ work being done on 
lathes by turners and the remainder on automatic machines. 
(4) The firm, in giving effect to these changes in its establish- 
ment, shall give a generous interpretation to the last paragraph 
of clause 7 of the agreement of October Ist, 1907. Any question 
arising out of the foregoing shall be dealt with without the neces- 
sity of having to go through an open conference. Clause 7 of 
the agreement referred to states that ‘‘ employers have the 
right to select, train, and employ those whom they consider 
best adapted to the various operations carried on in their shops 
and to pay them according to their ability as workmen. 
Employers . . . have full discretion to appoint the men 
they consider suitable to work all their machine tools and to 
determine the conditions under which they shall be worked.” 


The Staple Trades of Lancashire. 

Both the cotton and the engineering trades are still 
in a very healthy condition. In the former trade both spinners 
and manufacturers are doing well, though the prices of the raw 
products continue to rise. American cotton now stands at 
over 7d. and Egyptian at over 10d. per pound. These prices 
are high in view of the ginning reports to hand. The American 
crop promises well, the estimate being 14,000,000 bales. The 
healthy conditions are commencing to affect the makers of 
textile machinery, especially the makers of looms and finishing 
plant, but the makers of spinning machinery do not find orders 
plentiful. Practically all branches of engineering are busy, 
but operations are restricted in many cases by the difficulty in 
obtaining delivery of materials. This applies largely to Sheffield 
products. Machine tool makers are generally very full of 
orders. 


The Dangers of High Buildings. 

A paper on “ Mill and Warehouse Fires ” was read the 
other day to the members of the School of Technology Textile 
Society by Mr. F. Baylis, the chief officer of the Manchester 
Fire Brigade. In the paper the author called the attention of 
architects and others to the folly of erecting warehouses, &c., 
of such a height that in case of fire on the uppermost floors it 
was impossible to bring to bear upon the flames a sufficient 
pressure of water. The effective water pressure in Manchester 
is said to reach only to a height of between 70ft. and 80ft., and 
plans of new buildings have had to be rejected on account of 
excessive height. 


Barrow-in-FuRNEsS, Thursday. 

Hematites. ‘ 
Business in the hematite pig iron trade is brisk. The 
demand for iron is full on every hand. Locally, the require- 
ments of steel makers are heavy and likely to be so for some time 
to come, and from the Barrow works a large proportion of the 
output of iron is going into prompt use. In Cumberland, 
with the temporary stoppage of the Moss Bay Steel Works for 
repairs, the iron was sent away otherwise. On general account 
there is a big trade being offered. Prices are firm, with makers 
quoting 86s. 6d. per ton net f.o.b. for parcels of mixed numbers 
of Bessemer iron. Special sorts of iron are quoted 88s. and 
90s. per ton net. In the warrant market business is slack. 
Sellers are quoting 82s. 6d. per ton net cash. The stores of 
warrant iron represent in the aggregate just over 30,000 tons. 
There is still a poor supply of coke, and thus any increase in 
the output of iron for the present is almost out of the question. 


Iron Ore. 

The iron ore trade is briskly employed throughout the 
entire district. A big tonnage is being raised to meet the demand, 
which has not been so heavy for some years. There, however, 
is still a shortage, and makers’ wants have to be met by foreign 
importations, although these are not so big as was the case at 
one time. The highest grades of Cumberland ore command a 
very brisk sale. Prices are firm, with good average sorts quoted, 
at 19s, 6d. and the best ores run up to 26s. 6d. per ton net at 
mines. Spanish ores are at 23s. 6d. per ton delivered to West 
Coast furnaces. 


Steel. 


; There is nothing new to record in the steel trade. The 
rail mill at Moss Bay has been off for a week in order to carry out 
some repairs, This mill has had a long run. At Barrow there 
is marked activity in every department, rails, plates, hoops, &c. 
(he general demand for steel is satisfactory, and orders are 
coming to hand for good tonnages. Heavy sections of rails 
are quoted at £6 17s. 6d. to £7 per ton. There is a fair demand 
for light rails, which are quoted at £7 12s. 6d. to £7 lds. per ton, 
and heavy tram rails, for which there is a limited request, are 
at £7 12s. 6d. per ton. The demand for steel shipbuilding 
material is good all round. Local requirements are very con- 
siderable and likely to remain so. Ship plates are at £8 10s. per 
ton, and boiler plates run from £9 5s. to £9 10s. per ton. Of 
the smaller section steel hoops are a fair business at £8 10s. 
per ton, whilst tin bars are at £6 7s. 6d. and billets at £6 10s. 
per ton, 


Shipbuilding and Engineering. 

These trades are very busy in every branch. Much 
progress is being made with the fitting out of the Japanese 
battle-cruiser Kongo. The Chinese cruiser Ying Swei left 
Barrow on Monday for China. She was completed and put 
through highly successful trials some months ago, and there have 
een rumours as to her sale. It was only on Sunday that she 
hoisted the Chinese flag for the first time. 


Fuel. 


There is a brisk demand for coal and good steam sorts 
Sre quoted at 14s, to 18s. per ton, House coal is in good request 





at 18s. to 30s. per ton delivered. For coke there is a very big 
demand, with a short supply. East Coast sorts are quoted at 
30s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Makers of Cleveland pig iron have done very well 
this week in the matter of booking orders. December is usually 
one of the dullest months of the year in the Northern iron trade, 
but this year it is exceptional, and all the works are going at 
full pressure. The reports from America are such as strengthen 
the situation here, and traders take a very cheerful view of the 
prospects for next year. The statistical position of the trade 
is very satisfactory, and the steady decrease in the stock of 
Cleveland pig iron in Connal’s public stores has likewise a great 
influence in strengthening the pig iron market. Since the 
beginning of the month the stock has been reduced by 3741 tons, 
bringing the total down to 250,925 tons. The market is very 
firm. Warrants show some little fluctuation, but at present 
such movements do not greatly influence values of makers’ 
iron. A very large volume of new business has been done this 
week in No. 3 G.M.B. Cleveland pig iron at 67s. 6d., but on 
Wednesday the market became much stronger, 67s. 74d. being 
realised, and by the close 67s. 9d. was generally named. For 
delivery over the second half of next year makers are asking 
from 68s. to 68s. 6d. No. 4 foundry and No. 4 forge are still 
as scarce as ever, and are fully the price of No. 3; while mottled 
and white iron are quoted at 67s. There is a good supply of 
No. 1 Cleveland iron, which is quoted at 71s. 


Hematite Pig Iron. 

There is a very strong position to report in connection 
with the hematite pig iron trade of this district. The furnaces 
are being kept at high pressure to cope with current contracts, 
and the demand shows no sign of slackening. Indeed, there are 
evidences of a much larger consumption of metal alike by home, 
foreign, colonial, and continental users, and a large volume of 
business has been done recently. The market is very firm. 
Mixed numbers of East Coast hematite pig are now at 82s. for 


prompt delivery, and 82s. 6d. for the early months of next year... 


Iron-making Materials. 

The continued great scarcity of coke is causing incon- 
venience to pig iron producers, and, indeed, the prices of furnace 
fuel threaten to become prohibitive, with the result that some 
firms are contemplating closing down furnaces. The situation 
has become very serious. Already coke prices are much in 
excess of what they should be in proportion to the values of 
Cleveland pig iron. It is to be hoped that any closing down of 
furnaces will not actually occur, for the whole output of pig is 
needed, notwithstanding the end of the shipping season. Up to 
27s. has now to be paid for average blast-furnace qualities 
delivered at Teesside works. For contract over next year 26s. 
is quoted. Yorkshire coke was said to have been sold to Tees- 
side consumers at 25s. 6d. per ton. This week there have been 
more signs of renewed activity in foreign ore, one or two transac- 
tions having been recorded. Market quotations are still based 
on 23s. for Rubio of 50 per cent. quality, but business was under- 
stood to have been done at a little below that figure. Quite 
a number of fairly substantial inquiries for ore have been made 
this week. The price of freights is fixed at 7s. Bilbao-Middles- 
brough. 


Shipbuilding. 

Great activity prevails in the shipbuilding industry ; 
in fact, the yards have never been so busy as they are at present. 
During the past month five vessels, aggregating 16,760 tons, 
were launched from the shipyards on the Wear. The total 
for the eleven months of the present year is 76 vessels, and 
279,291 tons, compared with 77 vessels and 255,095 tons for 
the corresponding period of 1911. It is anticipated that the 
total output for the year will establish a record for the Wear. 
Hitherto the highest total was in 1906, when the number of 
vessels was 99 and the tonnage 363,951. There were 11 launches 
on the Tyne last month, the vessels consisting of 8 cargo boats, 
3 tug boats, and 1 torpedo-boat destroyer. Since the beginning 
of the year 87 vessels have been launched on the Tyne. 


Finished Iron and Steel. 

There is still the fullest activity in the manufactured 
iron and steel trades. All the works are reported to be busily 
employed against specifications, and new orders are coming 
in, though not to so great an extent as a few months ago. Asa 
rule makers are very independent, some having orders in hand 
to keep them fully employed for several months. An advance 
of 10s. per ton on packing iron was announced on Tuesday, 
bringing the quotation up to £6 15s. Common iron bars are 

8 10s.; best bars, £8 17s. 6d.; best best bars, £9 5s.; iron ship 
plates, £8; iron ship angles, £8 10s.; girder plates, £8 2s. 6d.; 
iron boiler plates, £8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; 
iron sheets, doubles, £8 12s. 6d.; light iron rails, £7; steel bars, 
basic, £8; steel bars, Siemens, £8 5s. to £8 10s.; steel ship 
plates, £8 5s.; steel girder plates, £8 2s. 6d.; steel boiler plates, 
£9 ; steel joists, £7 7s. 6d. to £7 10s.; steel ship angles, £7 17s. 6d.; 
steel sheets, singles, £8 15s.; steel sheets, doubles, £9; steel 
hoops, £8 2s. 6d.; steel strip, £8, all less the usual 2} per cent. 
f.o.t. Heavy steel rails are £6 15s., and steel railway sleepers 
£7 2s. 6d. net f.o.b. Cast iron railway chairs are £4 10s. to 
£4 12s. 6d.; cast iron pipes, l4in. to 2in., £6 12s. 6d. to £7; 3in. 
to 4in., £6 5s. to £6 7s. 6d.; 5in. to 24in., £6 to £6 2s. 6d.; and 
cast iron columns, plain, £7 7s. 6d., f.o.r. at makers’ works. 
Iron and steel galvanised corrugated sheets, 24-gauge, in 
bundles, stand at £12 15s. to £13 f.o.b., less the usual 4 per cent. 


Coal and Coke. 


There is little change to report in the coal market. 
The demand for all descriptions continues very keen, and under 
a@ pronounced scarcity of this year’s delivery prices continue to 
move upwards. A very large amount of business has been 
done this week and some important contracts for delivery over 
the whole of next year have been arranged. The quotation 
for best qualities of Durham gas coal is 16s., with seconds at 
15s. per ton. Bunker coals have made a further appreciation, 
and for prompt supplies 16s. is generally quoted for any grade. 
The supply of coke is far from adequate, and there is practically 
none available for early delivery. Prices are very stiff. Foundry 
coke is 30s., furnace coke 27s., and gas coke 22s. 6d. per ton. 


Realised Prices of Manufactured Iron. 


The Board of Conciliation and Arbitration for the 
Manufactured Iron Trade of the North of England has been 
advised this week by the public accountants, who have gone 
through the manufacturers’ books, that the average net price 
realised by the firms in the North-East of England for the 
manufactured iron delivered during the two months ended 
October 31st last was £6 19s. 7.03d., an increase of about 
3s. per ton on the price for the previous two months. This 
increase entitles the men to an advance of 2} per cent. in wages 
while the rate for puddling is to be raised 3d. per ton to 9s., 
making the third advance this year. The sales for the two 
months totalled 13,484 tons, including 11,242 tons of bars and 
1832 tons of plates. There was an increase on the previous 
two months of 1255 tons. The return is a very satisfactory 
one from all points of view, and shows that since the second 





half of last year set in the iron trade has been steadily increasing. 
There has been better trade in all departments. The output 
is the largest known for some time past, and the ascertained 
price is the best since 1907, which itself was a boom year in the 
production and in selling price, and with the present rate 
of increase in each succeeding report the product this year 
promises to exceed that of 1907. Already this year the total 
output is 53,955 tons, and the next best was 1907 for the full 
twelve months with 67,312 tons. 


New Dry Dock Opened. 

Messrs. Smith’s new dock at South Shields was opened 
on Tuesday without any public ceremony. The dock is 5265ft. 
long, with an entrance of 7]ft., and occupies the site of the old 
shipyard, which has been transferred to South Bank-on-Tees, 
near Middlesbrough. It has been two years under construction. 
Smith’s Dock Company has now eleven docks on the Tyne and 
Tees, and has two more in course of construction on Tees-side. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


State of the Coal Trade. 


O.p authorities are more than satisfied with the steady 
run which has followed the enquiries from all quarters, and the 
all-round firmness of trade. In one respect they have been 
surprised, namely, in the boom which has set in for small. 
Small bituminous has been quoted up to 13s. and even to 10s. 9d. 
for cargo kinds. The result of heavy tonnage last week, and 
the almost certain prospect of continuance throughout December 
naturally caused coal owners to quote more firmly for all de- 
scriptions, not only of large, but of small coals as well. The 
influence on the market was such that sellers were to be found 
declining further orders. In some cases large coal was to be 
obtained for spot shipment, the steamers for which were delayed, 
but for delivery this and next week sellers were very scarce. 
Pressure for smalls was great, and holders of little lots did well. 
One striking feature of the boom was the varied all-round 
character. First there was our own Admiralty, followed by 
the German coaling depots, which came in a good second, and 
not far behind came the Italian State Railways. It must be 
noted that Monmouthshire coals were in steady request. Large 
and small were scaree, and firmly held. House coals, too, 
participated in the state of things, and prices were advanced 
ls. per ton, the best descriptions being 19s. to 20s. per ton at 
pit. No. 2 Rhondda was very scarce. Patent fuel firm, and 
cokes likewise. 


Market Conditions. 

Market conditions remained very strong for all qualities 
of steam coal. In the majority of cases the question of price 
was a secondary matter, colliery owners being unable to accept 
further orders for December delivery, but it must be admitted 
that owing to loading difficulties, due in greater part to con- 
gestion, some collieries ran short of wagons, and had to borrow. 
Following up the recent inquiry on Russian naval account, 
spot tonnage was being taken up to load for Sebastopol, but it 
was not currently known where the coal was required, and 
speculation was rife amongst the members on ’Change. Latest 
quotations :—Best Admiralty large steam, 17s. 9d. to 18s. 3d.; 
best seconds, 17s. 3d. to 17s. 9d.; seconds, 16s. 9d. to 17s.; 
ordinaries, 16s. 3d. to 16s. 9d.; best drys, 17s. 3d. to 18s.; 
ordinary drys, 15s. 3d. to 16s.; best bunker small, 13s. to 13s. 6d.; 
best ordinaries, 12s. 6d. to 13s.; cargo smalls, 11s. 6d. to 12s. 3d.; 
inferiors, 10s. 6d. to lls. 3d.; washed smalls, 12s. 6d. to 13s.; 
best Monmouthshire black vein, large, 16s. 3d. to I6s. 9d.; 
ordinary Western, 15s. 9d. to l6se 3d.; best Eastern, 15s. 3d. 
to 15s. 9d.; seconds, 14s. 9d. to 15s. 3d. Bituminous :—Best 
households, 19s. to 20s.; good households, 17s. to 18s.; No. % 
Rhondda, large, 17s. to 17s. 6d.; smalls, 12s. 6d. to 13s.; No. 2 
Rhondda, large, 14s. 6d. to 15s.; through, 12s. 6d. to 13s. 6d.; 
No. 2 smalls, 10s. to 10s. 6d.; best washed nuts, 15s. to 16s.; 
seconds, 14s. to 14s. 6d.; best washed peas, 13s. 6d. to 14s.; 
seconds, 12s. to 13s. Patent fuel, 19s. to 20s. Coke :—Special 
foundry, 29s. to 3ls.; good foundry, 25s. to 28s.; furnace, 21s. 
to 22s. 6d. Pitwood, 26s. to 26s. 6d. 


Newport (Mon.). 

Shipments last week, as everyone expected, were very 
heavy. That Monmouthshire coal is distinctly in favour was 
apparent to all. Latest :—Heavy tonnage arrivals were quite 
the feature of the day, and the market was described as brighter 
than ever. The loading pressure was very great, and colliery 
owners steadfastly refused new business, maintaining that 
they were well booked until the new year. Quite a number 
of cases were reported of parcels having been sold at a premium 
on the quoted prices. Small was likewise very scarce and dearer. 
Pitwood strong. Closing quotations as follow :—Steam coal : 
Best Newport, Mon., black vein, large, 16s. to 16s. 6d.; Western 
Valleys, 15s. 6d. to 16s.; Eastern, 15s. 3d. to 15s. 6d.; other 
kinds, 14s. 9d. to 15s. 3d.; best smalls, 11s. 6d. to 12s.; seconds, 
10s. to lls. Bituminous: Best house, 18s. to 18s. 6d.; seconds, 
16s. to 17s. 6d. Patent fuel, 18s. 6d. to 19s. Pitwood, 26s. 
to 26s. 6d. 


Swansea. 

A good all-round demand for anthracite and a firm 
tone shown. Swansea large was very scarce, and prices again 
harder. Quotations for red vein moved in an upward direction. 
Machine nuts and cobbles firm, but beans were quiet ; rubbly 
culm quotations advancing, and duff was better. In steam 
coal a brisk demand and prices marked up ; other kinds showed 
improvement. Closing prices were :—Anthracite coal: Best 
malting, large, 23s. 6d. to 25s. 6d.; second malting, 2ls. to 
22s. 6d. net ; big vein, large, 18s. 6d. to 20s. 6d., less 24; 
vein, large, 15s. 6d. to 16s. 3d., less 2} ; machine-made cobbles, 
21s. 9d. to 23s. 9d. net; Paris nuts, 23s. 6d. to 26s. 9d. net ; 
French nuts, 23s. 6d. to 27s. net; German nuts, 23s. 6d. to 
26s. 9d. net ; beans, 21s. to 23s. net ; machine-made large peas, 
12s. to 14s. net ; rubbly culm, 6s. to 6s. 9d., less 24; duff, 4s. 9d. 
to 5s. 6d. net. Bituminous: No. # Rhondda, large, 17s. 6d. 
to 19s., less 2}; through, 15s. to 15s. 6d., less 2}; small, 12s. 
to 13s. 6d., less 24. Patent fuel, 16s. 6d. to 17s. 6d., less 24. 
Steam coal: Best large, 17s. 6d. to 19s., less 2}; seconds, 
13s. 9d. to 15s. 6d., less 2}; bunkers, 12s. 9d. to 14s, 6d., less 23 ; 
small, 9s. 6d. to 10s. 6d., less 24. 


Iron and Steel. 

The whole of the B and Si furnaces were 
in full work last week at Dowlais, and, as there was a strong 
demand for pig iron, a large output was made. The Goat Mill 
turned out a supply of steel rails of heavy weight, with large 
sections for foreign requirements, as well as of steel sleepers 
for foreign contracts. The Big Mill’s contribution consisted 
of fish-plates and light and small sections for collieries, with 
steel curves and props. In the Swansea district the weekly 
yield of pig iron was very satisfactory and the ouput up to 
expectation. Latest quotations :—Pig iron hematite, mixed 
numbers, 82s. 3d. cash, 82s. 7d. month ; Middlesbrough, 67s. 2d. 
cash, 67s. 6d. month ; Scotch, 73s. 3d. cash ; 73s. 7d. month ; 
Welsh hematite, 90s. dd.; East Coast, 89s. 6d. to 90s. c.i.f.; 
West Coast hematite, 90s. c.i.f. Steel bars: Siemens, £5 17s. 6d. 
to £6; Bessemer, £5 17s. 6d. Heavy sections, £6 10s. to 
£6 15s.; £6 15s, to £7. Iron ore, Newport or Cardiff, 22s, to 
22s, 6d, 
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Tin-plate. 

The sixteen tin-plate mills were all at work in the 
Swansea district last week. Up to the present tin-plate works 
in the district have been kept going, but if the war in the East 
is prolonged orders from the disturbed districts may be expected 
to decrease. Later there was no change to report in the market. 
Merchants have been trying to buy on the basis of lds. f.o.b. 
Wales, for delivery over the first six months of next year, but 
manufacturers decline. Latest prices :—Ordinary sheets, 15s. 
to 15s. 6d.; ternes, 26s.; C.A. roofing sheets, 30 g., £10 10s.; 
big sheets, 30 g., £10 10s.; finished black plates, £11; galvanised 
sheets, 24 g., £13; block tin, £228 cash; £227 three months. 
Other quotations :-—Cgpper, £76 13s. 9d. cash ; £77 10s. three 
months. Lead: English, £18 12s. 6d.; Spanish, £18 2s. 6d. 
Spelter, £26 12s. 6d. per ton. Silver, 29,%,d. per oz. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Round the Works. 

Wir8 existing work for warships at present being built, 
with those in view for Messrs. Brown’s battleship order for the 
British Admiralty, and with the town’s prospective share in 
the dozen warships which Portugal is stated to contemplate 
ordering in England, the boom in Sheffield’s armament works 
bids fair to continue indefinitely. Never has such a period 
been known here, and I learn that extraordinarily high wages 
are being earned both by skilled and unskilled labourers, mere 
lads picking up as much as 25s. a week. This prosperous state 
of affairs exists also in the lighter engineering works and extends 
to the cutlery and electroplating industries. Indeed, such are 
the conditions in the cutlery trade that fresh orders are abso- 
lutely being refused. Sheffield’s general trade with France 
and the United States is showing a marked increase. Regarding 
new contracts in the heavy engineering section of the iron and 
steel trades, some important orders have been placed since I 
wrote a week ago. A Rotherham firm has booked an order 
from the Rhymney Railway Company for about fifty 10-ton 
covered vans, though I understand that it will probably be next 
March before the first half of the contract is completed. The 
same firm has in hand some good Government orders for powder 
vans. The Mersey Dock and Harbour Board made an inquiry 
in the town some little time ago, with the result that an order 
has now been placed with two firms for a large number of railway 
points and crossings. At another big works, a London County 
Council order is being executed for a quantity of cast steel 
valves and grids for a vertical engine for a pumping station. 
Then a large quantity of steel drills, I hear, has been booked for 
consignment to the River Plate, and one of the leading general 
engineering works has a big order for steel for Yokohama. 


Vickers Limited and Hungary. 

A rather interesting story from Berlin concerning 
Vickers Limited caused me to make a few inquiries. Accord- 
ing to the report, Vickers made a “ tempting offer” to the 
Hungarian Government for the concession of rights to erect 
arms and ammunition works in Hungary, and the Hungarian 
Government appear to have been favourably considering the 
request, as against the German Krupp firm and the Austrian 
Skoda Company, when a check was put upon the proposal by 
protests from Berlin against the idea on “ military and political 
considerations.” The utmost reticence was shown in the matter 
by officials at the Sheffield establishment, though sufficient was 
said to make it plain that the report was pretty well founded, 
and a highly placed representative of the foreign section at 
Vickers’ London office was “‘ not in a position to make any 
statement on the subject either in the negative or affirmative.” 
In city circles, however, the story was quite accepted as true. 


Bar Iron Advanced. 
At a meeting of the South Yorkshire Bar Ironmasters’ 
Association on Monday it was resolved to advance the price of 
bar iron by 10s. a ton, making quotations about £9. 


Activity in Pig Iron. 

Local movements in West and East Coast hematite 
during the past week have been small, things remaining pretty 
well on the level of the last few weeks. Some Sheffield users 
were at Middlesbrough on Tuesday and are reported to have 
covered their requirements well into next year. But generally 
speaking, makers are booked up and do not care to sell very 
much forward, while, on the other hand, buyers, as a rule, 
are fairly well provided for. The Lincolnshire pig iron market 
has been roused into activity. Users who have for so long been 
holding off because of the high prices are now being forced into 
the market, and makers are “ pulled out’ with orders and de- 
liveries. Most of the buying is for next year, the prices actually 
obtained this week being No. 3 foundry about 73s. to 74s. 6d., 
forge 63s. to 63s. 6d. Scrap is in firm demand, the quotations 
varying a good deal. For ordinary medium 65s. to 67s. 6d. is 
obtained, and for better quality up to £4 11s. 2d. has been given 
for special sorts. The present high pressure in demand has all 
the appearance of lasting well into next year, and a merchant 
told me yesterday that in his experience of Sheffield trade 
covering forty years he had never known such a period. In 
the Derbyshire pig iron market things are also very brisk and 
a fair amount of buying has been effected during the past fort- 
night both in forge and foundry iron. To all intents and pur- 
poses prices are going very much higher, though makers claim 
that they are not taking undue advantage of users who have 
kept deliberately out of the market of late. The latter are now 
becoming anxious and, besides many new inquiries, buying 
for immediate delivery and for next year has been recorded. 
A firm of Derbyshire iron merchants declared to me this week 
that if this revived demand gained much more impetus the 
crowded state of its books would compel it to go off the market. 
Foundry iron is quoted this week at about 7ls., and forge 68s. 
to 68s. 6d. The local pig iron supply will be augmented by 
the fact that a new blast furnace is being built by Newton, 
Chambers and Co., who hope to have it working early in the 
new year. 


Ferro-alloys. 

A few days ago a works manager complained that 
with all their hard-headedness the proprietors of the large local 
works were asleep in the matter of ferro-alloys, so vital to Shef- 
field’s interests. So far as he knew there was not, he said, a 
single manufacturer of ferro-chrome in England. Consequently, 
a strong “‘ ring ’’ of continental makers had been formed, making 
Sheffield pay through the nose. ‘‘ The extra prices asked are 
also a tax upon the cost of our armour plates, projectiles and 
high-speed steel, in the manufacture of which thousands of tons 
of this material are used every year; and now, on top of this, 
there is a ferro-vanadium ‘ring’ in process of formation, and 
Sheffield is again asked to pay higher prices.” In view of this 
statement information just received will be of particular interest. 
There is in existence a British firm, I learn, manufacturing 
ferro-tungsten and ferro-molybdenum. It is meeting with a 
good deal of success, and claims that it will shortly be in a 
position to meet all British requirements for ferro-tungsten, 
ferro-molybdenum, ferro-chrome and ferro-vanadium—or any 
other alloy. 


Fuel. 
Regarding fuel, the steam coal market on the whole 
continues to show an irregular tendency, though the tone is 
decidedly firmer. 


A good tonnage is understood to have been 





fixed up on contracts with railway companies for the best South 
Yorkshire hards on the basis of lls. 6d. at the pit, and this, 
apparently, is the lowest price at which forward business can 
be arranged at present. Many of the large continental buyers, 
however, are not disposed to fix up their tonnage by contracts 
for next year’s shipping season, being confident that better 
terms can be obtained by remaining a little longer in the open 
market. This will, of course, depend upon circumstances, 
the chief points to be considered being the requirements for home 
industrial consumption and the total demand for shipment. 
For the manufacturing grades the home demand is nothing 
short of feverish, and this will in all probability last for some 
months, though when the supply overtakes the demand weakness 
may be expected to develop at once. It is for that very reason 
that many buyers refuse to arrange long-term contracts, for 
they remember what occurred after the boom year of 1899, 
when open market prices were from 6s. to 7s. per ton lower 
than what was being paid on contracts. This week’s prices 
are rather firmer, and are quoted per ton at the pit :—Best 
South Derbyshire, lls. to lls. 6d.; best Derbyshire, lls. to 
lls. 6d.; second qualities, 9s. 9d. to 10s. 6d.; washed doubles 
(nuts), 10s. 6d. to 1ls.; steam cobbles, 10s. to 10s. 6d. The 
Hull and Grimsby trawler owners have agreed to pay for next 
year’s requirements on the basis of lls. 6d. per ton for best 
South Yorkshire and Derbyshire hards, following the example 
of the North-Eastern Railway Company. The trawler fleets, 
it is estimated, will require about 1,200,000 tons of coal between 
January Ist and December 31st, and the contract rate is an 
advance of Is. 6d. on that of a year ago. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Quieter Business in Warrants. 

THE business in pig iron warrants has been quieter 
this week, and prices have had an easier tendency. Cleveland 
warrants have sold since last report from 67s. 9d. to 67s. 24d. 
cash, 68s. Id. to 67s. 8d. one month, and 68s. 8d. to 68s. Id. 
three months. The statistical position appears quite favourable, 
and reports from America and the Continent are good ; but the 
situation in the East being somewhat doubtful and the holiday 
season near at hand, operators have been inclined to limit their 
transactions. A large amount of Cleveland iron is being used 
in Scotland, and the arrivals have been increasing, although 
they are still smaller than the quantity received at this time last 
year. 


Scotch Pig Iron Trade. 

Steady deliveries of Scotch pig iron are being made to 
consumers, and the outlook as to the future seems quite satis- 
factory. The furnaces in blast number eighty-nine, compared 
with eighty-four at this time last year. Several special brands 
have been further advanced, and prices otherwise are main- 
tained. Govan and Monkland are quoted f.a.s. at Glasgow, 
Nos. 1, 76s. 6d.; Nos. 3, 75s.; Carnbroe, No. 1, 80s.; No. 3, 
76s.; Clyde, Calder and Summerlee, Nos. 1, 82s.; Nos. 3, 77s.; 
Gartsherrie, No.1, 82s. 6d.; No. 3, 77s. 6d.; Langloan, No. 1, 
83s. 6d.; No. 3, 78s. 6d.; Coltness, No. 1, 99s.; No. 3, 81s.; 
Eglinton, at Ardrossan or Troon, No. 1, 76s.; No. 3, 75s.; 
Glengarnock, at Ardrossan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; 
Dalmellington, at Ayr, No. 1, 78s. 6d.; No. 3, 76s. 6d.; Shotts, 
at Leith, No. No. 3, 77s.; Carron, at Grangemouth, 
No. 1, 82s.; No. 3, 77s. per ton. The export business in Scotch 
pig iron has not improved, and is considerably behind what it 
was a year ago. The increase in freights is understood to have 
been the chief cause of the smaller shipments in various directions. 


28.5 


Hematite Ore and Pig Iron. 


The ore imports have recently been somewhat more 
liberal, and there are indications that seem to point in the direc- 
tion of a larger business being done. The imports into the Clyde 
for the year to date show a decrease of about 200,000 tons 
compared with those in the preceding year. Abundant supplies 
and comparative cheapness of scrap mainly account for the 
decrease, which is also to some extent due to strikes that occurred 
in the early part of the year. The demand for hematite pig iron 
is increasing. Business in Cumberland warrants on Glasgow 
Exchange has been larger within the last few days than for a 
long time past, and the prices paid have been 83s. and 83s. 3d. 
for delivery in one month, and 83s. three months, the quotations 
having gone back 3d. to 6d. since these purchases were made. 
It is reported that users of Scotch hematite pig iron have been 
making considerable purchases for delivery during the early 
part of the coming year. The quotation for Scotch hematite 
is 87s. 6d. on railway trucks at the West of Scotland steel works. 
It has latterly been more difficult to obtain supplies of English 
North-East Coast hematite pigs for use in Scotland. 


Finished Iron Prices Advanced. 

The Scottish Iron and Steel Company and other 
makers not in the combine have advanced the prices of finished 
iron 7s. 6d. per ton. Quotations are now on the basis of £8 10s. 
for Scotch crown bars, best Bars being at £8 17s. 6d. and best 
horseshoe iron £9 per ton, subject to 5 per cent. discount for 
Clyde delivery. At the beginning of the year the basis price 
was £6 2s. 6d., so that the recent advance shows a total apprecia- 
tion of £2 7s. 6d. per ton. The advance came into force from 
Tuesday of this week, but merchants and consumers had, as 
usual, an opportunity of purchasing at the previous rates, and 
it is understood that the privilege was used to a considerable 
extent, and that the makers have added materially to their 
former contracts. 


The Steel Trade. 

The position in the steel trade is, if possible, stronger 
than before. Large additional orders were placed with makers 
in anticipation of the late advance in prices, and it is stated that 
there are contracts in hand which will keep the works busy 
for at least six months. Current inquiries from outside sources 


and from abroad give indication of a general demand for | 


materials of all descriptions, but the pressure for delivery is 
such that it is doubtful whether makers are prepared to under- 
take much more work unless on terms that will allow of its being 
supplied at convenience. 


Engineering and Shipbuilding. 

The monthly returns of Clyde shipbuilding were quite 
favourable, and seem to indicate that, notwithstanding obstruc- 
tions due to labour troubles, the end of the month will show that 
another record in production has been established. A gratifying 
amount of new work has been secured, and the workshops are 
very busy. The strike of electricians does not appear to have 
caused much inconvenience in the shipyards, as it has been found 
that the more experienced apprentices are quite capable of 
directing the work. The engineering and boiler-making works 
are pressed to the full in order to keep pace with the obligations 
undertéken. Locomotive and general engineers and _ iron- 
founders are all very busy, and bridge builders are proceeding 
with important contracts. 


The Coal Trade. 

Coal shipments were much reduced by recent violent 
gales, but the subsequent frosty weather, coming when house- 
holders were ill-provided, caused an extraordinary demand 
for house coal, and more than compensated for the reduction 
in exports. The retail prices for house coal in the large centres 
of population have shown a considerable advance ; but whether 
this is maintained will no doubt depend on the shipment demand. 


CATALOGUES. 


Tue British ALUMINIUM Company, 109, Queen Victoria. 
street, E.C.—Two leaflets have been sent to us. One deals with 
aluminium coils and the other with aluminium bus-bars and 
connections. 

“THE Internal Combustion Engine on Railways” is the 
title of an interesting publication which has been sent to us by 
the Thomas Transmission Company, Limited, of 14, Leonard. 
place, Kensington High-street, W. 

Tue TurBo-Etectric Company, 25, Victoria-street, London, 
S.W.—This company has sent us @ pamphlet which illustrates 
and describes electrically driven high-lift centrifugal piinps, 
Boiler-feed pumps, mining pumps, &c., are dealt with. 

Tue Apnit Evecrric Company, Adnil-buildings, Artillery. 
lane, E.C.—We have received a copy of this firm’s new pam hiet 
No. M 108 describing automatic rope-operated lift controllers 


for direct and alternating-current motors. The pam))ilet 
gives a concise description of the construction and metho of 
operation. 


THe GILBERT Arc Lamp Company, Limited, Sphere Enginour- 
ing Works, St. Albans, Herts.—This firm has sent us a litile 
booklet dealing with are lamps suitable for lighting workshops, 
&e. The efficiency of these lamps is claimed to be very hich, 
and we are told that three lamps can be connected in series 
on a 220-volt circuit. 

F. M. Frye anv Co., 46, Upper Thames-street, London, 1..(, 
—** High-class Lathes ’’ is the title of a well-got-up catalocue 
which has been forwarded to us by this firm. It deals with 
sliding, surfacing, and screw-cutting lathes, high-speed reduction 
lathes, centring machines, and automatic gear-cutting machines, 
The catalogue is well illustrated and contains clear and concise 
descriptions. 

ALLEY AND MacLean, Limited, Glasgow.—An_ excellent 
catalogue received from this firm deals with ** Sentinel ”’ 
| wagons. It contains many illustrations showing various types 
of these wagons and also the component parts. Some interesting 
figures giving the comparative costs of running horse and stean 
propelled wagons are included, and the great saving derived 
from the use of the latter is very marked. Up to the present 
| we have not seen a catalogue that deals with steam wagons in 
such a thorough and interesting manner, nor have we come 
across one that contains so many excellent pictures. Some of 
the illustrations are highly coloured, and we have not the least 
doubt that the catalogue has proved very expensive to produce, 
General hints relating to the use of steam wagons are given at 
the end of book. 


steam 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Mr. Bernard Isaac, hitherto Mr 
Grahame-White’s London manager, has been appointed to the 
traffic development department of the combined London 
Electric Railways. 

Mr. Dewar HoLpeEN has resigned the position of locomotive 
superintendent to the Great Eastern Railway, and Mr. Alf-ed 
| J. Hill has succeeded him. Mr. Hill has for many years been 
the works manager at Stratford. 

Tue Stereophagus Pump and Engineering Company, Limited, 
of 39, Victoria-street, Westminster, S.W., has acquired from 
the Hon. R. C. Parsons a right for the sale in this country and 
abroad of the Stereophagus pump patented by him. 

W. F. Dennis anp Co., of Albert-buildings, 49, Queen 
Victoria-street, London, E.C., ask us to state that the title of 
their principals’ firm has been changed from the Karlsbader 
Kaolin Industrie Gesellschaft to that of the Zettlitzer Kaolin- 
werke A.G., Porzellan Fabrik, Merkelsgrun, near Karlsbad. 

Str Joun Storey BARWICK, the deputy chairman of 
the Cargo Fleet Iron Company, not seeing his way to 
succeed the late Lord Furness as chairman, the directors have 
unanimously elected Mr. John Edwin Rogerson, of Mount 
Oswald, Durham, as chairman of the board of directors. Mr. 
Rogerson, who has long taken a leading part in the affairs of the 
company, is eminently qualified for this position. Mr. George 
Short Barwick, Northallerton, has been elected to the Board to 
fill the vacancy caused by the death of the late Lord Furness. 








PETROL-ELECTRIC OMNIBUSES FOR LIvERPOOL.—On Tuesday 
last we were afforded an opportunity of inspecting one of the 
new petrol-electric omnibuses constructed on the Tilling-Stevens 
principle for use in Liverpool. Having regard to the 
excellent manner in which these vehicles run, it is not surprising 
to find that they are making considerable headway, and that 
they are beginning to gain prominence in other places besides 
London. The principle of the transmission system was fully 
described in our Electric Transport Supplement, published on 
November 24th of last year. With the exception of the radiator 
being placed in the front of the vehicle and the shape of the 
bonnet having been modified to conform with this new arrange- 
ment, the new vehicles that are being constructed for ser- 
vice in Liverpool are very similar to those running on the 
London streets. The same system of electrical transmission 
has been adhered to. A trial run proved that there is no 
shock or jar to the passengers in starting or stopping. The 
following figures, which give the average running costs of 
Tilling-Stevens petrol-electric omnibuses, are of interest. 
We understand that these are average figures obtained over a 
period of nine months :—Running, .868d.; maintenance, . 240d.; 
tires, 1.098d.; drivers, 1.25ld.; petrol, 1.067d.; lubricating oil, 





-078d.; grease, .018d.; paraffin, .021d.; lighting, .069d.; 
depreciation, rent, rates and taxes, .849d.; trade vehicles, 
-151d.; conductors, .847d.; body upkeep, .235d.; _ traflic 
expenses, .270d.; clothing .00ld. per mile. Total, 7.063d. 
per mile. 


Suipprnc ExHIBITION aT AMSTERDAM.—A shipping exhibition, 
the first of its kind in Holland, will be held at Amsterdam in 
the summer of 1913—5th June to 30th September, with a 
possible extension of one month—and it is hoped that a British 
section will form an important feature of the exhibition. 
The project has been well received in shipping circles in Holland. 
and we understand that all the funds necessary to carry out th 
scheme have been obtained or guaranteed. The Prince of the 
Netherlands and the Dutch Ministers of the Crown for Marine, 
Waterstaat, Industry and Trade, and the Colonies, have con- 
sented to become patrons of the exhibition, and they have been 
followed by a number of leading shipowners, merchants, and 
others interested in shipping and shipping matters. The 
Corporation of Amsterdam has also promised its support. 
while the exhibition has been officially recognised by the Dutch 
Government. The exhibition will be held on the north side ot 
the Y Canal, opposite to the Amsterdam Railway Station, 
which is on the south side of that canal. A special building i- 
to be erected for the British Section, and it is anticipated that 
the demand for space will be great. The Executive Committee, 
in inviting all who are interested in the shipping industry to 
take part, at the same time calling attention to the fact that 
space must necessarily be limited, and that preference will have tv 
be given to the earliest applicants. Further particulars may 
be obtained from the Secretary of the Executive Committee 
of the British Section of the Exhibition, Sardinia House, Kings- 
way, London, W.C. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Tue principal departments of the iron and steel trade 
well employed as before, and deliveries have not been in 
any way restricted by the Balkan War. Pig iron is remarkably 
firm, and in very good demand. The sales of Luxemburg 
pig iron next quarter, which the Pig Iron Convention is taking 
in hand, will be effected at advances of M.2 to M.3 p.t. The 
ast German Pig Iron Convention is also selling at raised 
quotations, and these, too, are willingly being paid. A brisk 
husiness continues to be done in semi-finished steel. There 
have been symptoms of weakness in bars, dealers showing more 
re-erve, but so far prices have not been affected by the slight 
falling off in demand. In girders and sectional iron a steady 
business continues, although local requirements have been 
less extensive than before ; for next quarter’s sales in the last- 
named article quotations have been advanced M.2.50 p.t. 
The hoop mills are actively employed, and the plate and sheet 
trade has lost nothing of its former briskness. At a recent 
meeting of the Steel Convention foreign demand in the heavy 
sorts of railway material was stated to be active and satisfactory, 
some large contracts having been secured. Light section rails 
meet with a lively request. With regard to the business in 
wire and wire nails, the old complaint of unremunerative 
quotations continues, while activity is brisk as before. A most 
auitnated business continues in both gas and water pipes, and 
the position, generally, in the pipe industry can be regarded as 
satistactory. 


are 


List Quotations. 

The following are the current prices, per ton, free at 
works :—Raw spathose iron ore, M.12.80; roasted ditto, 
M.18.50; Nassau red iron ore, 50 per cent. contents, M.14.50 ; 
spiegcleisen, 10 to 12 per cent. grade, M.82; white forge pig, 
M.69; iron for steel making, Siegerland quality, M.72 to M.73 ; 
Rhenish-Westphalian brands, M.74 to M.75 ; German Bessemer, 
M.81.50; Luxemburg foundry pig No. 3 M.63 to M.65; 
German foundry pig, No. 1, M.77.50 ; No. 3, M.74.50; German 
hematite, M.81.50; common basic bars, M.123 to M.126; 
iron bars, M.145 to M.148; basic hoops, M.145 to M.150; 
common steel plates, M.132 to M.135: steel boiler plates, 
M.142 to M.145; sheets, M.142.50 to M.147.50 ; drawn iron and 
steel wire, M.127.50. 


The German Coal Trade. 

The short supply of wagons still affects the coal industry 
most adversely. The delay of traffic has already caused serious 
loss to both coal owners and dealers, who would otherwise be 
doing a very satisfactory business in fuel, for demand is as brisk 
as ever. 


Austria-Hungary. 

There are no new features to note in the iron and steel 
trade of Austria-Hungary. Demand, on the whole, has been 
quiet, purchases being now confined to the most urgent re- 
quirements, and the tone of the market is less firm than pre- 
viously. A pretty good inquiry was felt for house fuel last 
week, and the business in engine coal was fairly brisk. 


Iron and Steel in France. 


A confident tone continues to prevail on the French 
iron market, in spite of political troubles, although both dealers 
and consumers have, in some instances, shown more reserve 
than hitherto. The steady upward movement in the prices 
of raw material has, on the other hand, induced consumers 
to secure rather heavy supplies now, before the threatened 
further advance for raw iron comes into force. The Steel Office 
is contemplating a rise in quotations for sales during the next 
quarter. In semi-finished steel additional orders for 1913 can 
only be placed at an advance of 10f. p.t. There has been no 
alteration in the prices for bars, and much depends on the further 
development of the market. The mills of the East, where 
output has been increasing largely, quote 185f. to 200f. p.t. 
for iron bars, the same, that is, as for basic bars. A slight 
abatement in demand can be felt in plates and sheets, but 
quotations are the same as before, and may be regarded as 
satisfactory. The rise in plate imports since last year is rather 
remarkable, for during the first nine months this year 24,000 t. 
were imported as compared with only 2000 t. in the same period 


last year, although a 50f. import duty was imposed this year. | 


In the Haute-Marne, where the mills continue strongly engaged, 
a further rise of 10f. p.t. has been resolved upon for 3 mm. 
plates, the current quotation being 260f. to 270f. p.t., and 
on the Paris market a rise of 10f. p.t. has brought quotations to 
270f to 290.f. p.t. Rates for hoops have also met with a rise 
of 10f. p.t., the list quotation being 220f. to 223f. p.t. The 
Syndicate of the French iron foundries has resolved upon 
advances of 2.50f. and 5.00f. for various productions, and the 
Comptoir des Essieux has advanced prices for axles 2.50f. 
per 100 kilos., while the Union of Nut Makers in the Nord, 
Ardennes and Loire Department has advanced the prices for 
its articles 2f. per 100 kilos. 








THE CARLSBAD RAILWAY COMPANY. 


AN interesting proposal was published by the Mayor of 
Carlsruhe in a recent memorandum on the improvement of 
traffic arrangements and the supply of electricity. It refers 
to the formation of a Carlsruhe Railway Company, with the 
object of building, acquiring, leasing, and working railways, 
particularly electric railways, and of supplying electric energy. 
The Society is to be founded conjointly by the town of Carlsruhe, 
the South German Railway Association, and the Rhenish 
Schuckert Company. The town is to transfer its tramways 
and electricity works to the new company. The South German 
Railway Association will be represented by three local steam 
railways, and the Rhenish Schuckert Company will participate 
with its electricity works at Achern and its share in another 
works, The company engages to extend the Carlsruhe tram- 
way system in accordance with a fixed plan, to electrify and work 
the lines of the South German Association, and to work the 
already existing electric railway from Carlsruhe to Russheim. 
The total capital will be about £1,127,000, of which 51 per cent. 
will be taken over by the town, so that it will be always certain 
of a majority in the general meetings. The public interest is 
further guaranteed by the town having the right of pre-emption 
of the remaining shares and also the right of acquiring the entire 
undertaking at the end of thirty years. 








_ Tue Puysican Soctety’s ANNUAL ExutIBiITion.—This exhibi- 
tion, which is to be held on Tuesday, the 17th inst. at the 
Imperial College of Science, South Kensington, will be open 
both in the afternoon from 3 to 6 p.m., and in the evening from 
‘to 10 p.m. Mr. 8S. G. Brown will give a discourse at 4.30 and 
again at 8 p.m. on ‘* Some Methods of Magnifying Feeble Signal 
ling Currents.” Some thirty firms will be exhibiting. We 
understand that invitations have been given to the Institution 
of Electrical Engineers, the Institution of Mechanical Engineers, 
the Faraday Society, the Optical Society, and the Réntgen 
Society, Admission in all cases will be by ticket only, and there- 
fore members of the societies just mentioned—including also 
the Physical Society—desiring to attend the exhibition should 
apply to the secretary of the Society to which they belong. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 8d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any pers n may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 





INTERNAL COMBUSTION ENGINES. 


25,888. November 20th, 1911.—Vatves or InTERNAL Com- 
BUSTION EnGines, W. 8S. Knowles, Stratheden, Eaton- 
crescent, Clifton, Gloucestershire. 

Two concentric sleeves A B, united by ferrules C, pass through 
the combustion chambers and are arranged to be rotated by 
the engine through the sprocket D. Cooling water entering at 

i and leaving at F circulates through the annular space formed 
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between the two sleeves. A fixed tube G divided by a partition 
into two parts H J is fitted within the sleeve B. Each of its 
parts H J is provided with suitable ports K L for the inlet of 
| the charge to the cylinders and the exhaust of the waste gases 
respectively.—November 13th, 1912. 


DYNAMOS AND MOTORS. 


24,463. November 3rd, 1911.—IMPpROVEMENTS IN AND RELAT- 
ING TO Dynamo ELeEctrRIc MacuingEs, The British Thomson- 
Houston Company, Limited, of 83, Cannon-street, E.C., and 
Frank Percy Whitaker, of 237, Clifton-road, Rugby. 

This specification describes a new method of adjusting 
commutating poles of continuous-current machines. The 
| commutating pole piece A may be solid, but is shown built up 
of laminw, and this pole piece is supported with its lower end 
projecting towards the armature in the usual manner, and with 
its outer side separated by an air space E from the interior 
| of the yoke of the field structure B. Side plates C of brass 
| or other non-magnetic material are secured to the pole piece 
| A and to the field structure by means of bolts D, which pass 
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through the plates and through the pole piece to hold the field 
structure and pole piece in their relative positions, these bolts 
being fitted with clamping nuts or the like. C' are spacers 
which may be inserted between the bundles of lamine forming 
the field structure. To adjust the reluctance of the air gap 
between the field structure and the outer end of a pole piece A, 
a number of magnetic laminz or thin strips of metal are inserted 
in the air space E between the field structure and the pole piece, 
such lamin being wedged or secured in position in any suitable 
manner. By this means on any given machine it is easy to 
regulate the flux from the commutating pole piece so as to secure 
perfect commutation without in any way interfering with the 
windings of the machine.—November 13th, 1912. 


1539. January 19th, 1912.—ImpROVEMENTS IN AUTOMATIC 
TENSION REGULATORS FoR SHUNT DyNamos, Jean Gallay, 
of 66, Route de Frontenex, Geneva, Switzerland. 

A is a dise of insulating material which is mounted upon a 
shaft driven by the dynamo and B are tubes having plungers C 
pressed towards the centre by springs R of different strengths. 
The plungers normally rest against contacts D and establish 
an electric connection between them and the tubes B, which 
are connected with the resistance coils E. F, F' are two ter- 
minals. They lead to two insulated rings rotating with the 
device and having a sliding contact or brush—not shown in 











the drawing—whereby the device is connected to the terminals 
of the shunt or excitation circuit of the dynamo. ‘The plungers 
C are provided with tails I which serve to limit their travel 
when leaving the contacts D under the influence of the centri- 
fugal force. When the speed is normal, the plungers C cut out 
all the resistances E and the current passes through the tubes B 


N91539 





plungers C, contacts D, but as soon as the speed in- 
creases the plungers impelled by the centrifugal force leave 
their contacts D successively and thus insert each a resistance 
unit E in the circuit of the dynamo rotor, whereby the strength 
of the field is diminished and the increase in the speed thus 
compensated.—N ovember 13th, 1912. 


3282. February 9th, 1912.—IMPROVEMENTS IN THE METHODS 
OF SUPPORTING THE COMMUTATORS OF Dynamo ELECTRIC 
Macuines, Alexander William Jones, of Falcon Works, 
Loughborough, Leicester. 

This invention relates to means whereby the commutators 
of dynamos may be supported in a manner so as to allow of a 
universal movement without binding or becoming loose upon 
the shaft and causing vibration. The upper drawing illus- 
trates the invention with a cup-shaped support where A is the 
cup-shaped support firmly fixed to and driven directly by the 
shaft, B the shrink ring with a spherical face, shrunk on the 
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outer diameter of the commutator, and which fits into the cup- 
shaped support A. C the shrink ring at the other end of the 
commutator which is firmly fixed to and driven directly by the 
shaft. The lower illustration illustrates the invention as applied 
with a collar support, where A is the collar support with a 
spherical face firmly fixed to and driven directly by the shaft 
B and B! forming the shrink ring on the outer diameter of the 
commutator which fits over the collarsupport A. C theshrink 
ring at the other end of the commutator which is firmly fixed 
to and driven directly by the shaft.— November 13th, 1912. 


HYDRAULICS. 


2952. February 5th, 1912.—Hypravutic Vatves, Sir W. G. 
Armstrong, Whitworth and Co., Limited, and W. Davy, 
of Elswick Works, Newcastle-on-Tyne. 

Pressure water entering at A is conducted through the ports 

B B and C C to the supply branch D or E respectively. Exhaust 

takes place through the central passage F and the branch G. 
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The ports are controlled by a turning valve slide H connected 
to a spindle J and lever K. The spindle J and slide H are 
joined together by a plate L provided with a tongue on each 
face.— November 13th, 1912. 


TRANSMISSION OF POWER. 


24,386. November 2nd, 1911.—IMPROVEMENTS IN AND RELATING 
to Execrric Disrrisution Systems, Gerald William 
Partridge, of 25a, Cockspur-street, London, S.W. 

This invention relates to electric distribution systems and 
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more particularly to high voltage systems in which special 
precautions are necessary in order to prevent breakdown or 
accident to operatives in handling the control apparatus. The 
drawings represent an isolating switch of any well-known 
type, having stationary contacts E adapted to be bridged by a 
bridging piece F. The contacts E are directly connected to the 
terminals G which are secured to but insulated from the casing H 
of the switch. Rigidly secured in good electrical contact with 
the casing are two boxes K and M one on each side of the casing. 
Passing through the box K is a distributing main N of the type 
illustrated on the right with a metal sheath. At the points 
at which this main enters and leaves the box A conical bushes O 


N924,386 


























~---- ==>, 


ér 
Ss 








are provided, which make good electrical contact with the 
sheathing C, so that the sheathing, box K and switch casing are 
all electrically connected together and can be solidly earthed. 
The sheathing is stripped off the portion of the main N which 
is situated inside the box K and the insulation B is also stripped 
off a portion which is engaged by a connecting bar P, which 
connects the conducting portion of the main to the left-hand 
terminal G. A distributing conductor R passes through the 
lower side of the box M and is connected by a bar S to the right- 
hand terminal G. The sheathing of the distributing conductor 
is electrically connected to the casing by means of a conical 
bush T, so that it also is solidly earthed. In this way the whole 
of the switch casing and cables can be handled during inspection 
without danger to the attendant.—November 13th, 1912. 


13,107. June 4th, 1912.—Untversat CovupPpLinGc ror TRANS- 
MISSION S#Hartrs, G. Constantinescu, 11, Hart-street, 


Bloomsbury, W.C. 
The two parts of the shaft are coupled together by a pair or 
several pairs of star-shaped elastic discs which are capable 
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of transmitting a torque and of ‘accommodating any relative 

deflection between the two parts of the shaft. The invention 

is particularly intended for use on motor vehicles.—November 

13th, 1912. 

AERONAUTICS. 

18,838. August 16th, 1912.—Meratiic PRoPELLERs, Pierre | 
Jacomy, 11, Rue du Congrés, Asnieres, France, and Frangois | 
Jahan, 16, Rue de la Station, Courbevoie, France. | 

If a metallic propeller for aeronautical purposes is made by | 
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fastening the blades to the hub by means of bolts, rivets, &c., 
trouble is likely to arise at the joints from the action of cen- 








trifugal stresses and vibration. This invention consists in 
forming the entire propeller from, say, a weldless tube. The 
engraving explains the nature of the process. We need only 
say that before the tube is worked its thickness is gradually 
reduced in a lathe at each end, and that when the proper form 
has been given to it its tips are soldered or welded together.— 
November 13th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


7837. April Ist, 1912.—-LarHE HrEapsTock, 
Walderseestrasse 12, Hanover, Germany. 

With a four-stepped belt cone twenty spindle speeds can be 
obtained from the headstock illustrated. Direct drive is effected 
by sliding the wheel A inside the adjacent step on the belt cone, 
where it is engaged by projecting teeth B. With the wheel A 
in the position shown, power is taken through one or other of 
the pairs of wheels CD and EF on to a sleeve G surrounding 
shaft H. From the sleeve G power can be transmitted through 
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the wheels J, K, L, M and N on to the wheel A. Alternatively, 
the wheels K and L can be slid over to the left and the clutch 
members PQ brought into engagement. In this position 
power is taken from the sleeve G directly on to the shaft H 
and thence through the pinion N on to the wheel A. An 
arrangement giving twenty-eight spindle speeds with a four- 
stepped cone is also described.— November 13th, 1912. 


9474. April 22nd, 1912.—Vicrs, Joh. 
Hagen, Westphalia, Germany. 

The fixed jaw portion A carries a shaft B on which is mounted 

awormC. This worm engages with a rack D supported within 
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the movable jaw portion E. The rack D is carried on an excen- 


worm by means of the handle G, and thus allow the jaws to be 
adjusted quickly.— November 13th, 1912. 





SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,032,661. Furnace, A. R. Earl, Toledo, Ohio. 
14th, 1910. 
The side walls of the combustion chamber of this furnace 





are provided with fuel passages for delivering fuel from an 
elevated point to the lower portion of the chamber. Casings 
are provided which form air chambers at the outer sides of the 
furnace wall and have communication with the fuel passages 
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through their outer walls. A blower box is arranged within 
the combustion chamber with its interior in communication 
with it, and means are provided for gathering the air and dis- 
tilled gases within the casings, passing them through the upper 
portion of the furnace, and discharging them into the com- 
bustion chamber through the blower box. There are five 
claims. 


1,032,679. FricrionaAL DrivinG MECHANISM FOR ROLLING 
Mitis, A. J. Jameson, Worcester, Mass., assignor to The 
American Steel and Wire Company of New Jersey, Hoboken, 
N.J., a Corporation of New Jersey.—Filed September 6th, 
1910. 

There are two claims. The second is as follows :—‘‘In a 
rolling mill, the combination of roll housings having bearings, 


trically mounted shaft F, so that it may be disengaged from the | 


Filed March 


in the housing and provided with wabbler ends, a wabbler 
spindle connection between the wabbler of each pinion and th¢ 
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wabbler of the corresponding roll, one of said wabbler spindie 
connections including a friction device, substantially 
described.” 


1,032,745. SmeLTiInGc Furnace, W. H. Dow, Piedmont, Cal 
Filed February 15th, 1912. 

A furnace consists of a horizontally disposed concave bot toner 
reducing chamber, a cupola with a floor declining to connert 
with that of the reducing chamber, an extension and a combu 
tion chamber at the opposite side of the cupola from the reducin, 
chamber. Burners are arranged to have their discharge directed 
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toward the junction of the two chambers, and there are other 
burners in the reducing chamber, which burners discharge 
substantially crosswise through the space between the discharges 
of a pair of the first-named burners, each of the burners dis- 
charging toward the mouth of the chamber. There are three 
claims. 


1,032,787. Stream Trap, H. D. Singer and H. Van D. Pratt, 
Hospital, Ill.—Filed July 8th, 1911. 

In this invention the main steam-tight chamber has a basc 

| provided with inlet and outlet openings. A boss on the base 

has a small chamber, communicating through a series of per 

| forations with the main chamber, and a tapering passage extend 


| 
| 





} 
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| 
| from this small chamber to the outlet opening.~ A hollow 
externally threaded plug works through a threaded opening 
in the boss and extends across the small chamber. A tapering 
end portion fits this tapering passage, the plug having a port 
communicating with the outlet and also having an annular 
series of perforations affording communication between the 
small chamber and the port. A needle valve in the plug governs 
the port. There is a float in the main chamber and lever 
mechanism connects the valve with the float. 











LAUNCHES AND TRIAL TRIPS. 


HERAKLES, steamship; built by Wm. Doxford and Sons, 
Limited ; to the order of Brunsgaard, Kiosterud and Cv.. 
Drammen ; dimensions, 402ft. by 54ft. by 27}ft.; to carry 
8500 tonx; engines constructed by Wm. Doxford and Sons, 
Limited ; a speed of 11} knots was obtained on trial trip, 
November 19th, 1912. 


KA.ix, steel screw cantilever steamer ; built by Sir Raylton 
Dixon and Co., Limited ; to the order of Messrs. Rederiaktie- 
bolaget Lulea-Ofoten, of Stockholm; dimensions, 325ft. by 
46}ft. by 23}ft.; to carry 5000 tons on a light draught ; engines, 
triple-expansion, 23}in., 30in., and 64in. by 42in. stroke, pressure 








& pair of rolls having necks mounted in the bearings and provided 
with wabbler ends a pinion housing, a pair of pinions mounted 





180 lb. per square inch ; constructed by North-Eastern Marine 
Engineering Company, Limited ; launch, November 25th. 
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THE APPRENTICESHIP QUESTION. 
(By a Correspondent.) 

IN dealing with ‘“Unindentured Apprentices ” 
: THE ENGINEER of November 8th it was remarked 
“4 t the action of the Engineering and Shipbuilding 
tha lovers’ Federation in recommending to its 
i. the universal adoption of indentures 
ean he watched by employers in many other 
ae Oe of labour, since the difficulty attending the 
iat system, or lack of system, is a widespread 

e, and there were indications that the proposed 
cn to the old apprenticeship custem of execut- 
= anal indenture would be favoured and followed 
= pes if a good working method were adopted. 
Or There have also been manifestations of increasing 
ublic interest in the subject of industrial training. 
Educational bodies: throughout the country have 
discussed the necessity of a closer adaptation of both 
elementary and secondary school teaching to the 
practical requirements of the trades and callings 
into which most of the pupils must pass between the 
ayes of 14 and 18 years. ‘The newly set-up Advisory 


Committecs, in connect ion with the Labour Exchanges, 
have recently bestowed much time and attention upon 
the devising of means whereby the youth of both 


cexes may have some preliminary instruction in the 
industries of the neighbourhoods in which they live, 
say, in the year before leaving school. As these 
committees are constituted of local employers and 
jabour representatives, as well as educationalists 
and philanthropists, the measures taken for the 
attainment of such desirable ends will assuredly 
be characterised by practicability. In many im- 
portant industrial centres the choice of a trade or 
yocation, thanks to these wisely directed efforts, 
is no longer a mere matter of haphazard, or solely 
decided by the preference of parents or children for 
that occupation which will at once yield the largest 
weekly wage, though it holds out no prospect of 
training in craftsmanship nor any promise for the 
industrial future of the boy or girl. 

To state the position briefly, apprenticeship or 
industrial trainirg has once more become a national 
concern. Some good purpose may, therefore, be 
served if, in a short series of articles, the apprentice- 
ship question is reviewed afresh in these columns, 
with special reference to recent developments, and 
more particularly in relation to engineering. 

Such a general consideration of a subject so vital 
to the prosperity of a manufacturing country is 
rendered the more opportune at this juncture because 
we have had presented to us on a generous scale 
the views of the doctrinaires, whilst comparatively 
little has been heard of the opinions and proposals 
which find acceptance within the trades themselves. 
The history of apprenticeship has been written with 
a fullness and completeness which must command 
the gratitude of everyone to whom the growth and 
vicissitudes of British trades is a record altogether 
more fascinating than fiction and profitable beyond 
the average of our modern studies. Remarkable 
industry has been displayed in discovering and 
deciphering the musty annals of the craft guilds 
and most interesting chapters have resulted. But, 
in dealing with industrial training in our own day, 
the historians, possibly presuming too much on public 
acquaintance with its actualities, have been singu- 
larly unenterprising and lamentably reticent. Par- 
donable as this fault appears in those writers who 
are mainly concerned with the historical, it is difficult 
to extenuate such neglect of present-day facts 
on the part of others who prescribe the means and the 
methods by which, in their view, the industrial 
training of the future must be carried on, if it is to 
possess the priceless quality of efficiency. 

THe ENGINEER may fairly claim that it has a 
peculiar grievance in this connection. In 1908 
it instituted a special inquiry into the methods of 
training then in vogue in engineering works and 
shops throughout the country. With the cheerful 
assistance of many private firms and public com- 
panies, including most of the great railway systems, 
this paper was enabled to present a representative 
series of valuable training schemes, owing their 
existence to the foresight, practical wisdom, and 
true philanthropy of our captains of industries. 
At a time when British employers were exhorted to 
admire and emulate the example of American and 
German firms who had organised similar schemes for 
the combined theoretical and practical training of 
their apprentices it was an agreeable experience 
to find that our own engineering firms were no 
laggards in this field of good endeavour, but, on the 
contrary, had actually pioneered the movement. 
The singular and regrettable thing was that, in 
‘riticisiig the condition of industrial training in this 
Country, the advocates of wide and sweeping changes 
had cmitted to inform themselves cf what the trades 
themselves had done in the direction of setting their 
houses incrder, Seeing that other technical publica- 
tions, icllowing the example of THE ENGINEER, have 
since given interesting accounts of the trade schools 
Which have been organised by and in connection with 
4 Variety of industries outside engineering, there was 
the less exeuse for the neglect of so important a factor 
in the case, As, at the lowest computation, some 
50,000 youths were being more or less efficiently trained 
under these several schemes, it will be seen that a 
Most important element was left out of account, 








The explanation of the oversight is, however, 
not far to seek. With scarce an exception, those who 
have previously dealt with the apprenticeship ques- 
tion as it stands to-day have had sole regard to the 
circumstances of the London trades. This has 
inevitably led to a one-sided view of the matter, 
for here, conspicuously, is a case in which London 
is wholly unrepresentative of the country, circum- 
stances having combined to place the capital in a 
class by itself. The report of the section of the 
Education Committee of the London County Council 
appointed to consider the question of apprenticeships 
leaves no doubt on this point :— 

“The case of the London boy is a particularly 
difficult one. It is so fatally easy for him to 
drift into some employment which, while the 
initial wages are high, offers no prospects in 
the future, and leads him inevitably when a man 
into the ranks of the unskilled labourer and casual 
Jabourer and the unemployed. It is so hard for 
him or his parents to discover, even if such 
be their wish, a satisfactory way of entering a 
skilled trade.” 

We have only to realise how remote is this unfor- 
tunate experience from that of the lad of employable 
age whose father is at work in one of the shipyards 
or engineering shops on the Clyde, the Tyne, the 
Wear, or the Tees, in order to appreciate the funda- 
mental error in the diagnosis of industrial training 
in this country for which some short-sighted practi- 
tioners have made themselves responsible. 

The London employer cogently explains that rents 
and rates are so high as to preclude his employment 
of any other than competent workmen. He cannot 
afford bench space for the apprentice, nor the time 
and attention which would be demanded from himself 
or his foremen or workmen if the apprentice were to 
be thoroughly taught his trade as he should be. 
Thus it has come about that the home and haunt of 
the London ’prentice of historical fame is to-day 
the last place in the industrial world in which efficient 
industrial training by the trades, and by tradesmen 
themselves, should be sought. London recruits 
her artisan ranks mainly from among the competent 
workmen of the Provinces, and she even rejects the 
‘“‘improver ” in such trades as engineering. 

The Education Officer of the London County 
Council has pointed out that the system of industrial 
apprenticeship has largely disappeared from the 
Metropolis. ‘‘An exhaustive inquiry made for 
the Council in 1906 showed that it would appear to 
be only a waste of time and money to attempt to 
revive an obsolescent system.’ And yet the executive 
of a great organisation of captains of industry, 
with a reputation for shrewdness such as belongs by 
right to the Engineering and Shipbuilding Employers’ 
Federation, is. found recommending to its members 
a return, in whole or in part, to the old apprenticeship 
custom of executing a legal indenture between the 
parties which shall be binding on both sides. Of 
course, indentures and the old apprenticeship system 
are not one and the same thing. It is impossible to 
revive the domestic character of apprenticeship 
in the days of the craft guild under the great factory, 
shipyard, and engineering shop organisations of 
industry to-day. But the doctrinaires who have 
banished apprenticeship to the limbo of the past are 
a little previous. Of the total industrial population 
of England and Wales employed in factories and work- 
shops London holds barely one-seventh. And it is 
safe to say of,at least that proportion of the other 
six-sevenths which has been and is being trained in 
the engineering and shipbuilding trades, that the 
apprentices are at a considerable advantage in the 
matter of acquiring a thorough acquaintance with 
one or the other of these trades when compared 
with the sadly limited opportunities of the London 
youth. There is all the difference in the world be- 
tween the theory of well-intentioned reformers 
and the practice which actually obtains, and only a 
partial acquaintance with the trades themselves 
is reconcilable with the former. 

This vindication of the practical value of the 
training schemes which were illustrated in THE 
ENGINEER Of 1908 would have been unnecessary 
had certain writers on the subject of apprenticeship 
taken ordinary pains to acquaint themselves with 
the conditions characterising the recruiting of the 
trades in the chief industrial centres of the North 
of England. It is matter for gratification that those 
painstaking students who have been to the trouble 
of informing themselves on the question are con- 
vinced that the engineering trade in particular has 
found a satisfactory substitute for the old apprentice- 
ship system. A professional science teacher with a 
wide experience in the working of trade classes 
for engineering artisans has pronounced the present 
combination of practical training in the workshops 
and theoretical instruction in the classes an altogether 
superior means of producing the competent all-round 
workman. He was able to say with the utmost 
confidence that, either as to rapidity of work, skilled 
manipulation of tools, accuracy of work, and all-round 
knowledge of what they were doing, the artisan 
students trained under skilled supervision were 
far better equipped than under the old system of 
training. There was no need, he held, to divide the 
boys at the educational stage into those who were 
to be artisans and those who were to be leaders. 
Send them all through the same mill, he said. There 





had been too great a tendency to advise a boy 
against the learning of a trade, because he had got 
to dirty his hands. An ail-round training was neces- 
sary to the man who was to be an expert. It is, 
we repeat, eminently satisfactory to find a teacher 
of science so enthusiastically commending those 
systems of training which have been organised in 
connection with several of the larger shipyards 
and engineering works and most of the great railway 
systems. At a later stage of the present discussion 
of apprenticeship and industrial training some 
attempt will be made to meet the difficulties which 
present themselves when it is sought to make a fuller 
and wider application of what is known as the half- 
time system—the division of the time of the appren- 
tice between the workshop and the trade school. 

A condition precedent to the efficient training of 
the apprentice must be an undertaking on his part, 
or on the part of his parents or guardians—as in the 
old legal indenture—that he will serve out his term 
with the firm or company which undertakes, in its 
turn, that the apprentice shall have all reasonable 
opportunity of learning his business thoroughly 
and well. There is great complaint in all the trades 
of the nomadic habits of the present generation of 
learners. Numbers of them never remain in one 
occupation long enough to acquire even an elemen- 
tary acquaintance with it. But the irritation to 
which this shiftiness on the part of the boys leads 
among employers is light compared with that occa- 
sioned by the practice of a larger class of lads, who, at 
the moment they have so far profited by the training 
given to them as to render their employers valuable 
services, promptly take themselves off to another 
shop or yard, where, as they will no longer be a charge 
on the firm in the matter of their training, an increased 
wage is paid to them. In short, they “‘ go to Letter 
themselves,” without a scruple on the score of their 
moral obligation to the firms or companies in whose 
service they have received sufficient training to pro- 
cure a higher wage elsewhere. 

Written agreements have not, in recent experi- 
ence, proved binding in the case of apprentices, 
trade unionists, as well as employers, being alive to 
the fact—sometimes expressly set out in the agree- 
ments themselves—that they do not entail upon 
either of the signatories those legal liabilities incurred 
in the case of the ordinary form of indenture by both 
employer and apprentice. 

It will be interesting to set out a typical form of 
such agreement, such as has been used, among others, 
by some of the members of the Clyde Shipbuilders’ 
Association : 
CONDITIONS OF EMPLOYMENT OF APPRENTICES. 

A Oe ic peer, eee 

First.—The period of employment shall be ...... years. 

Second.—Wages will be paid at the following rates :-— 

When on Time. 





First year 
Second year 
Third year 
Fourth year 
Fifth year 


d. per week of 54 hrs 


” ” 
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When on Piece. 
trecns per cent. off journeymen’s piece-work rate. 

Note.—Time rates to be paid pro rata for any less number of 
hours per week than 54. The working hours may be less or more 
than 54 per week, according to the exigencies of trade. 

Overtime will be paid for according to the rules of the works 
for the time being. 

Third.—All time lost must, at the end of each year, be made 
up before another year of service is held to commence, pro- 
vided that (a) time lost on account of (1) sickness (if certificate 
produced) and absence does not extend beyond four weeks in 
any one year, (2) works’ holidays, (3) stress of weather, and 
(4) want of material ; and (6) absence on leave (first asked and 
obtained) shall not require to be made up. For each day off 
without leave two days shall be wrought. 

Fourth.—During the period of the service the apprentice 
shall work, as required, in or out of the employers’ works, 
at new or old work, on time or piece, and with whatever em- 
ployés may be selected, at the discretion of the employers. 
The apprentice shall not belong to any trade society (except 
for the purposes of benefit), nor shall he allow any trade society 
to interfere in any matter between him and the employers. 
The apprentice shall also conform to the rules and conditions 
prevailing in the works from time to time, so far as applicable 
and not inconsistent herewith. 

Fifth—The apprentice may be suspended during times of 
depression and when the exigencies of the trade require, or as @ 
punishment for insubordination, misconduct, or inattention, to 
duties. 

Sizth—The apprentice shall not leave the employment 
without the employers’ permission in writing. : 

Seventh—Without prejudice to their right otherwise the 
employers reserve specifically right to instantly discharge 
the apprentice at any time without “lines” should he be 
disobedient, take part in any trade dispute, or otherwise mis- 
conduct himself, or be irregular in his attendance or be per- 
sistently careless at work. 

Eighth—On due completion, to the satisfaction of the em- 
ployers, of the period of service stipulated, a certificate to that 
effect will be granted. ; 

Ninth.—As a guarantee of the fulfilment of his engagement 
the apprentice shall lodge in the employers’ hands a deposit 
of, or give security for, the sum of £....; said deposit may be 
made by one payment or by weekly contributions of .... per 
week. In the event of the apprentice being dismissed in terms 
of Article Seventh hereof the sum deposited or guaranteed will 
be forfeited to the employers. : 

Note.—Where a deposit is not required delete Clause Nine. 


The strong Scottish sense of the value of discipline 
to youth may have had characteristic expression in 
the drafting of this document. There certainly 
is little of that laxity in dealing with the short- 
comings peculiar to immaturity which is generally 
charged against the present generation of parents and 
masters. But it will readily be observed that where 
the march of industrial events has not rendered such 
an agreement out of date recent events have consider 
ably lessened its applicability to the trade situation. 
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The basis of such apprenticeship conditions clearly 
lie in the importance attached to apprenticeship 
“lines.” The trade as a whole must be held respon- 
sible for the weakening which has evidently taken 
place in this respect. Economic changes may have 
forced the employers’ hands, but their present 
difficulties with apprentices may be dated from the 
day when “lines” were no longer insisted upon 
with the old implacable firmness. And _ recent 
happenings have, of course, deprived the fourth 
clause of the form of much, if not all, of its force. 
In these circumstances the wisdom of the course now 
recommended by the Engineering and Shipbuilding 
Employers’ Federation to their members needs no 
elucidation ; nor is it a matter of difficulty to prove 
that the proposed legal indenture would be advan- 
tageous to every interest which it affects. It is 
essential to the continued prosperity of the engineering 
and shipbuilding trades themselves that there shall be a 
steady supply of skilled workmen. At the present 
moment, when exceptional demands are being made 
upon their powers of production, there is actually 
, an inadequate supply of such workmen. If a proper 
training is to be given to the apprentices of the future, 
émployers must have a stronger assurance that they 
will not be losers by the special attention which some 
of their number give to training schemes or by the 
general undertaking on the part of the trades that 
apprentices shall be given reasonable opportunities 
for learning their business thoroughly and well. 
The apprentice, in his turn, will, under the terms of 
the indenture, be fully protected against the employer 
who is disposed to evade this obligation of making 
the willing apprentice a skilled tradesman. 








PROPOSED RHINE-NORTH SEA SHIP CANAL. 





Ir is of great interest to observe that the current 
year has witnessed the introduction of a scheme for 
the establishment of a great ship canal between the 
Rhine and the North Sea at Emden, so as to render 
the west of Germany independent of the Waal or 
Dutch seetion of the Rhine, and the conference held 
in the banqueting hall of the Prussian Diet in Berlin 
on November 15th tends to throw light on the pre- 
sent situation of affairs in the matter. The idea of 
constructing a ship canal from the Rhine so as to 
reach the North Sea through Teutonic territory is by 
no means new, although it has never received the 
practical support of Government circles down to the 
present time. As far as can be understood from the 
proceedings associated with the proposal, the project 
is purely the result of private suggestions which, 
whilst having enthusiastic advocates on the one hand, 
find -opponents who are no less forcible in their denun- 
ciation of the scheme on the other. It might be 
thought that as millions of tons of coal are exported 
along the Rhine and a large quantity of iron ore is 
imported vid Rotterdam and the Waal to the Rhine, 
the plan for a Teutonic estuary of the Rhine, espe- 
cially after the discussion which has been in progress 
for some months past, would now be receiving the 
active attention of the influential coal and iron and 
steel producers in Rhenish-Westphalia. But the 
names of any of the leading interests in these indus- 
tries are not openly associated with the scheme, and 
it does not appear that they are connected with it in 
any way whatever. However that may be, the pro- 
moters of the ship canal contend that the new water- 
way is necessary both on national and economic 
grounds, whilst at the same time they submit that the 
Waal does not afford adequate facilities for the deve- 
lopment of German shipping and the export trade vid 
Rotterdam. Yet the Dutch Government voted the 
sum of £175,000 to the purpose of deepening the 
navigable channel of the Waal in 1909, and the work 
is understood to have now been completed. The 
fairway of the Waal at the time of average low water, 
according to the German Association for the Protec- 
tion of the Interests of Rhine Shipping, is now 10ft. 
deep, and is equal to that of the Lower Rhine, although 
a shipping journal associated with the Rhine contends 
that the execution of the dredging works has. still 
left the depth of the Waal from Ift. to 2ft. 4in. less 
than that of the Lower Rhine. 

The idea of a German estuary to the Rhine forms 
the basis of two distinct schemes at the present time. 
In the first place, the Herzberg-Taaks project con- 
templates the construction of a ship canal from Wesel 
along the Dutch frontier to Emden, a large portion of 
the route consisting of uncultivated land and moor- 
land. The expenditure is estimated at nearly 
£12,000,000, although in some quarters this sum is 
considered to be much too low. On the other hand, 
the second, or Rosemeyer, project is of a more pre- 
tentious character .and is sub-divided so as to meet 
any requirements which may be demanded of the 
canal and the particular route chosen. It is for this 
reason that the capital expenditure is put forth as 
ranging from £8,200,000 to £17,000,000. In any case 
the scheme provides for the canal to commence in 
the vicinity of Cologne at Wiesdorf, where the level 
of the Rhine is much higher than at Wesel, thus 
affording a natural fall from the Rhine to the North 
Sea at Emden. Among other places the canal would 
have a connection with Dusseldorf and Duisburg and 
would terminate at Ditzum in the Lower Ems, about 
five miles above Emden. The scheme proposes a 


canal having a navigable channel of a depth of from 
23ft. to 30ft. and a width capable of permitting one 
vessel to pass another in any place on a two-ship 
eanal. It is calculated that the length of the water- 
way would be 168 miles, and that a considerable 
economy in ‘time would be realised as compared with 
the route vid the Waal to Rotterdam, whilst the time 
economy would be enormously increased as contrasted 
with shipments vid Rotterdam and the Borkum 
lightship to ports further north. It is noteworthy 
that the engineering author of the scheme is so con- 
vinced of its practicability that he has associated 
with it a hydro-electric project for obtaining 53,000 
horse-power from the canal for the purpose of the 
electrical transmission of power. 

It is comprehensible that the Rosemeyer scheme 
received a welcome from a national and theoretical 
standpoint at the conference in the hall of the Prussian 
Diet, but from a practical point of view the project 
was severely criticised, although a committee was 
eventually appointed to examine the technical basis 
of the plan. But before this private committee was 
formed Geh. Baurat Thierry, representing the Minister 
of Public Works, submitted that the estimated expen- 
diture was too low and that the canal would cost 
from two to three times more than was computed 
by the author of the scheme, whilst in any event a 
private company could not undertake the construc- 
tion. Apart, however, from this point the Govern- 
ment official remarked that the question at issue was 


——— 


SALT SUBSIDENCES AT NORTHWICH. 

NortHwIcu, the centre of the Cheshire Salt Field 
has always held its own both in popular interest and 
in commercial importance from the days of the 
Romans down to our own times. Its salt-rock ming 
were worked on a constantly increasing scale for 
generations, until vast areas of the underworld were 
honeycombed and mined, not only below the town 
itself, but also under the surrounding country. How 
far these workings actually extend is probally largely 
a matter of tradition or surmise, for no complete 
records of the earlier workings appear to have been 
kept. 

The saliferous marls in this district are deposited 
many fathoms below sea-level. The salt rock wag 
mined in galleries at considerable depth and lifted 
to the surface up vertical shafts. Pillars of sa} 
were left at intervals in these mines to support the 
roof, much in the same way as in a coal mine—with 
this difference, that coal is not soluble in water, 
Gradually these dry mines were abandoned until 
only one shaft is worked to-day, and the old shut- 


down workings are more or less flooded by natura). 


inflows from the surface and from the surrounding 
stratified ground. Brine flows have long ago become 
established underground, and it was found to be 
much more expeditious and economical to pump a 
‘fully saturated solution of the brine, and to recover 









NOTE:- 
Water line of Subsidences as 
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Fig. i1—THE AREAS OF SUBSIDENCE AT NORTHWICH 


one of quite extraordinary interference with a dis- 
trict which can be regarded as the heart of Germany, 
and that no Minister of Public Works could give 
his sanction to it. No surprise need be manifested 
at this representation of the official view of the 
problem, having regard to the enormous interests 
concerned—collieries, iron and steel works, engineer- 
ing works, and the network of State railways—in the 
districts forming the initial sections of the canal 
onwards from Cologne to Dusseldorf, Duisburg, &c. 
Indeed, not a single representative of the coal mining 
or iron and steel industry was represented at the 
Berlin conference, thus showing the lack of interest 
manifested by the industries particularly affected by 
the proposed waterway, which exported coal and 
imported iron ore to the extent of 13,000,000 tons in 
1911 by way of the Rhine and the Waal. 
burg Chamber of Commerce and the German Asso- 
ciation for the Protection of Rhine Shipping Interests, 
which are decidedly opposed to the Herzberg-Taaks 


scheme, will also adopt a similar attitude towards the | 


Rosemeyer project, but apparently neither body 
deemed it essential to be represented at the Berlin 
conference. The abstention of open opponents and 


of those whose interests would be vitally affected by | 
the projected waterway seems to suggest the possi- | 
bility of fore-knowledge or expectation that the | 


Government would discountenance the scheme 
through the representative of the Minister of Public 





Works. 


The Duis- | 


| the salt by subsequent evaporation on the surface, 
than to mine the rock, lift, it, dissolve it, and then 
evaporate in accordance with the traditional methods 
of the trade. 

The alkali trade, now grown to such vast propor- 
tions, depends on salt for its chemical products. Cheap 
salt is the prime factor in all branches of the chemical 
and allied trades; and so vast is the demand for 
salt that nearly two million gallons of brine are 
lifted in Northwich alone every day, year in and 
year out. A thousand gallons of fully-saturated 
brine will yield more than one ton of dry salt 
crystal; and an output of 14,000 tons per week 
may be set down as a fair average for the Northwich 
works alone. 

It is obvious that such wholesale pumping of under- 
ground water must sooner or later have an effect 
|upon the surface levels of the ground from which 
this water and soluble rock is being hourly abstracted. 
So serious has the question of surface damage become 
that some years ago Parliament came to the rescue 
of the aggrieved and helpless owners of property 
built in the neighbourhood ; and a compensation 
board was constituted, to which all brine-pump!ns 
firms compulsorily pay contribution in proportion 
to their output. The district has been subject te 
surface damage and local collapses for many year 
past, and it is interesting to note that when the 
modern swing bridges were built over the river 
‘ Weaver Navigation in 1900, it was found necessary 
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pivot ‘ 
pel sr character of the river bed. 
The sketch plan, Fig. 1, will convey a better idea, 
however, of the damage, than can be gathered from 
a verbal description. The plan shows in full lines 
the present-day water-line of the chief areas of sub- 
sidence, 


30 years ago. It will be noticed that consider- 


only 


them on floating pontoons, owing to the | 


and in dotted lines the condition of things | 


course, an unknown luxury in these cases. Further 


to the north the same road has been totally swamped | 


| and abandoned between points F and G, and a new 
| diversion has been made to the east in order to keep 
| the traffic on a comparatively safe foundation. 
The stream bed of Wincham brook tells the same 
story, as will be seen by comparing its course in 1878 


maintained by tipping cinders, and sewers being, of | 


were in existence on the present site. Then the 
Wade Brook, which has a gathering ground of 10.000 
acres to the east of the town broke through and 
united the two old ponds into one. This brook, 
after the collapse in May above referred to, poured 
its water into the abyss until steps were taken to 
divert its flow past the breach. It was then found 
that the subsidence was due to the existence of an 











Figs. 


able settlement has taken place over the whole area, 
and now that the pillars or supports of salt left 
years ago in the old dry mines are being dissolved 
as a consequence of the wholesale pumping now 
adopted, the process of collapse appears to be accele- 
rating. 

For line of Dunkirk-lane between 


instance, the 








2 and 3—DUNKIRK LAKE AFTER SUBSIDENCE IN AUGUST, 


between points H and J with the present-day survey. 
All trace of the stream is now lost in the new ‘“ Ash- 
ton’s Flashes,’”’ which have developed in the interim. 
‘ Flashes,” it may be explained, is the local term for 
water lodging on subsiding ground. It should be 
pointed out that these flashes stand at a fixed level, 
and do not fluctuate to any degree, because they are 
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Fig. 42—VIEW ACROSS THE CRATER 


points C and D on the plan, which in 1878 was a 
much-frequented highway, has become absolutely 
submerged, and all attempts to maintain it have been 
abandoned. Again, the Warrington Road, one of 
the arterial roads to the North, has been diverted 
between points D and E, and is constantly sinking. 
It is said that the site has gone down at least 30ft. 
in the past 60 years, the surface being constantly 





| 
| 
controlled by the Weaver Navigation Waterway, | 
whose locks and sluices are on stable ground. bie 
difference in water area, therefore, is due entirely to 
ground settlement. | 
In May last the large pool known locally as Dunkirk 
Lake suddenly collapsed, and the water drained 
rapidly into an underground cavern. Years ago 
this lake was as yet unknown, but two smaller ponds | 


1912 


old mine shaft some 10ft. in diameter in the bottom 
of pond A. Efforts were at once made to close this 
shaft by lowering bags of clay into it, but to no purpose. 

In August, after the Wade Brook had been diverted, 
the water level of the lake rose again, and things 
resumed their wonted appearance. A short time 
ago, however, the waters of the lake again disappeared 
quite early in the morning and without previous 
warning. The accompanying photographs, taken 
a day or two after the subsidence, are interesting. 
Fig. 2, taken at A, and looking from east to west, 
in the direction of the arrow No. 2, shows the 


|“ Swallet,” some 70ft. or 80ft. in depth, and the 


water standing in the mouth of the old mine shaft. 
The sides of this crater are constantly crumbling 
away, ani hundreds of tons of earth are being washed 
down the shaft. This “dirt” is causing serious 
trouble to firms pumping brine from boreholes even 
a mile away. Passing over the head of the photo- 
grapher, and spanning the gulf, may be seen:the wire 
cable used during the past summer for the lowering 
of clay bags in a vain attempt to close the mouth of 
the shaft. 

Fig. 3 is taken looking towards the south-west, 
in the direction of arrow No. 3, and shows the crater 
and the site of the second pond which formerly existed 
before the two merged together in the recent Dunkirk 
Lake. On the far shore the top water-line of the 
lake can be traced, and a very good notion obtained 
of the serious extent of these latter-day subsidences. 
The works and houses forming the fringe of the town 
show up against the sky-line. 

Fig. 4 is a view taken across the crater at A in the 
opposite direction, from north-west to south-east, 
indicated by arrow No. 4, and shows the pool in the 
crater mouth, the old bed of the lake, and the original 
course of the Wade Brook. In the half distance 
a large gang of navvies is at work cutting a second 
diversion, for the Wade Brook towards point B on 
the plan. At B the brook passes through a massive 
stone culvert built through the embankment of a 
public footway. With a view to carrying off flood 
waters more rapidly, and reducing the risk of further 
flooding into the crater at A, the local brine pumpers 
are now engaged in removing this culvert, and lower- 
ing the stream bed at the point B some 5ft. or more. 

The water lying at the bottom of the crater, as 
seen in all the views, is of a vivid metallic green colour, 
and foul-smelling in the extreme. That such polluted 
water should have free access to the underground 
brine flows must be matter for serious anxiety on the 


| part of the big salt-pumping firms of the district. 


Indeed, it is evident that the brine firms arg more 
than a little perturbed by these constantly-recurring 
slips and subsidences. 

It is common talk in the district that the brine 
flow is not so abundant ‘as could be wished, and that 
the brine now being pumped is of inferior strength, 
that is, of only partial saturation. It is more than 
200 years since old Nixon, the Cheshire prophet, 
foretold that Northwich would be entirely submerged, 
and seeing that so many of his prophecies have already 
been fulfilled to the letter, one is almost tempted to 
wonder whether this also will come to pass. Mean- 
while the exploiting of the new salt field at Heatley, 
in North Cheshire, is of more than passing interest, 
and the anxiety with which salt land in the Bollin 
Valley is being sought after gives colour to the 
rumoured unrest concerning the future of the North- 
wich industry. 
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DEc. 


AVIATION IN THE UNITED STATES NAVY. 


\viavion in the United States navy has made 
headway despite the serious handicap of limited funds 
from Congress, and that advance can be recorded is 
mainly due to the untiring zeal of Captain W ashington 
I. Chambers and_ his subordinate brother officers, 
warticularly interested in this arm of the service. 
The Americans rather flatter themselves that as a 
nation they are progressive, but Congress does not 
always typify this spirit, and, despite the fact that 
the liydro-aeroplane originated on the other side of 
Atlantic, European countries have recognised its 


the . 

military value far more generously than the land of 

its inception. ieee yy}. ; 
Captain Chambers, as chief of aviation of the 


American navy, has recently prepared an interesting 


report, and much that he describes should have 
weight with us. We shall, therefore, quote Captain 
Chambers freely. 

When Congress appropriated 25,000 dols. for the development 
of naval aviation{last year, three officers had been ordered to 
aeroplane factories for instruction, in anticipation of three 
mach which were finally purchased—-two Curtiss and one 
Wrig! At that time, a land aerodrome was necessary for 


practi and a hangar was accordingly built at Greenbury Point, 
Annapolis, Maryland, where a sufficient area of flat land was 
prepared for an aerodrome by the levelling of some trees and 
the partial filling of a swamp. This served its purpose until 
the navy machines had all been provided with hydroplanes, 
and we had demonstrated the practicability of carrying on 
instruction entirely over water. The aerodrome is now held 
in reserve for the housing of spare machines ; for the reception 
of any land machines that may visit Annapolis ; for occasional 
practice with the land attachment of the hydro-aeroplanes ; 
and for any other emergency use. 


It was originally contemplated to establish there an aviation 
echoo! in conjunction with the Naval Engineering Experiment 
Station, where experiments could be expedited, but it soon 


became apparent that the desired number of officers and men 
could not be spared away from their regular duties for a suffi- 
vient period and that the progress of instruction would be 
seriously delayed until the machines had been suitably developed 
and equipped for issuing to ships of the fleet, where practical 
instruction could proceed, with ample resources, in a systematic 
routine way. Incidentally, it was recognised that to get good 
service from these machines in the fleet constant practice would 
he required and the personnel be made as familiar with them as 
with other articles of po sarge 

This was the first object in favouring the hydro-aeroplane 
attachment. At this time our hydroplanes were severely 
criticised abroad as of no value, because it was suspected that 
they could not be used in a rough sea. The opinions of noted 
foreign builders and that of a distinguished French aviator, a 
naval officer, were quoted by an officer detailed to report on 
the progress of aviation in Europe, to indicate that it might be | 
a step in the wrong direction. 
world over that hydro-aviation offers one of the most promising 
fields of development, for the reason that a water aerodrome 
ix nearly always available, is safer in landing, is less obstructed 
and the aerial currents over water are less treacherous than 
over land. A ship provided with aeroplanes will thus become 
the hangar, and will be surrounded usually by an ideal aero- 
drome, 7.¢., by water sufficiently smooth for practice. 

However, there are disadvantages in water flying, but, 
fortunately, they are not prohibitory, and the advantages far 
outweigh them. In winter, flying over water entails a serious 
risk in the shape of colds and bronchial troubles. 


For this reason, the aviators were transferred last 
December from Annapolis to San Diego, California, 
where a Camp was formed with small tents and hangar 
tents of the army pattern provided for the machines. 
The latter did not prove satisfactory, and more suit- 
able tent housings were designed by the Bureau. of 
Construction and Repair. The aviators returned to 
Annapolis when mild weather approached upon the 
Atlantic coast. The experience with the tents was 
valuable. It showed that they not only facilitate 
the speedy transfer of a camp from place to place, but 
they demonstrated that tents are cheaper to use than 
permanent sheds at the various stations. There was 
a distinct lesson of military value in the ease with 
which base could be shifted at short notice. For 
practice work at least, Captain Chambers does not 
recommend a vessel like the Foudre of the French 
navy. 

Captain Chambers recommends a standard form 
of control for all naval machines, no matter what may 
he the typé. The logic of this is self-evident: an 
officer properly trained would be able to use any 
aeroplane with equal efficiency. 

As to the practical work and accomplishment, 
Captain Chambers gives the following details : 

At the end of August, 1912, a total of 593 flights had been 
made by the four instruction aviators in the three machines 


To-day it is recognised the | aviators have been hoisted on board and hoisted out again in 


mishaps to the motor. In making such flights it is still advisable 
to follow a shoreline convenient for landing in case of motor 
trouble. Lieut. Towers recently made a flight of 6 h. 10 min. 
20 sec, in a standard navy Curtiss hydro-aeroplane. This was 
done in the progress of regular work at Annapolis. It stands as 
a world’s record for a hydro-aeroplane, and as an American 
record for any kind of a machine. An endurance of five hours 
only would have been very satisfactory. 
As a part of the instruction and as a fruitful means of inform: 
ing us concerning necessary improvements, many repairs have 
been made by the aviators themselves and the enlisted mechanics 
detailed for the purpose have received instruction in this way. 
A new Wright machine has also been built in this way from spare 
parts purchased from the company. It has not been possible 
under the circumstances of a meagre appropriation and 
few officers, combining instruction with experimental work, 
to establish a thoroughly satisfactory system of instruction as 
yet. The ideal would require each aviator student to obtain 
# course of study in aerodynamics and meteorology up to date, 
of about four months, such as that recently established at the 
Massachussetts Institute of Technology—the theory preceding 
the practical work, if possible. Such a course would be best 
attained by the establishment of a school for aviators in con- 
nection with the lectures at a National Aero-dynamic Labora- 
tory. Suitable text-books for student aviators are lacking at 
present. A knowledge of the latest established theories and 
scientific facts obtained at an aero-dynamic laboratory and a 
special practical familiarity with aeroplane motors will give an 
aviator his best start in learning to become an efficient air pilot. 
Motors require so much overhauling\in the present state of 
development that satisfactory progress can be made only by 
providing two motors and numerous spare parts to each machine 
used for instruction. Machines used for experimental work 
should be handled by experienced aviators only, unhampered 
by the work of teaching new pupils. Some experimental work 
has been done on different methods of installing the wireless 
plant. Although the work is unfinished, it has given promise 
of realising a range of fifty miles at a sacrifice of only 50 Ib. in 
weight. These experiments have been made both with and 
without the trailing wire, and, although it is desired to avoid 
the disadvantages of an aerial of the latter type, still it has 
given the best results so far. Different types of models of 
hydroplanes have been tested at the Model Experimental Basin 
at the Washington Navy Yard. Much useful information has 
thus been obtained about hydro-aeroplanes, and many uncertain 
but alluring ideas have been eliminated. There are seven 
different types of hydro-aeroplanes now in France, but our efforts 
have been confined chiefly to two distinct American designs- 
the single boat with balancing pontoons and the catamaran 
type with two pontoons. Both types have given great satis- 
faction, but the single boat, which has heen used alike on the 
Wright and the Curtiss machines, seems best for our purposes. 
It is superior in rough water, and it is the father of the flying 
boat towards which our ideas have always been inclined. 
Tentative experiments with «a compressed air catapult for 
sending aeroplanes in flight over the shortest possible track 
have been made, and their early completion is expected to 


practicability of sending aeroplanes in flight from a suitable 
platform on board ship was early demonstrated by Eugene Ely 
in flights from the U.S.S. Birmingham and the U.S.S. Penn- 
sylvania. We have frequently shown the feasibility of sending 
them in flight from the water alongside of a ship, and the 





their hydro-aeroplanes. Lieut Ellyson has successfully per- 
formed the daring experiment of showing the possibility and 
the facility with which the hydro-aeroplane can be sent in flight 
from a _~ in smooth water over an improvised single-wire 
cable, but I would not recommend the use of this device on a 
ship with rolling motion. Lieut. Ellyson also eagerly subjected 
himself in a hydro-aeroplane to the extreme shock of the catapult 
device in order to test the effect of such a jar, not only on the 
aviator but on the motor attachments and other fittings. The 
crucial test was entirely satisfactory in its revelations, although 
the aviator and machine got a ducking. 

A still more recent form of the catapult was tried 
a short while ago, and the launching was effected 
within a very short distance and with the most 
gratifying results, the machine arising easily from the 4 
catapult and under perfect control of the aviator. 
There is no risk that the American naval aviators 
have not taken in their zeal for the advancement of 
the art, and it is a matter of felicitation that this 
pioneer work has involved no serious accidents. A 
self-starter of promising design has lately been 
subjected to test, and this will solve one of the 
difficulties inherent to getting a hydro-aeroplane 
properly started from a ship. 

In the way of instruments for the aviator, the 
United States navy has tested a number of them and 
every effort is being made to add to the safety of 
aviation and to reduce the demands upon the attention 
of the pilot. A gyroscopic device by an American 
firm gives promise of increasing the automatic safety 
factor of aeroplanes, and this will shortly be given a 
thorough testing. 

Captain Chambers is the inventor of a combined 
compass and navigational instrument, and_ this 


avoid requiring « ship to carry a demountable platform.* The |- 


diminishing owing to the increased efficiency of resisting surfaces. 
Nevertheless, Vedrines is right. There is greater safety in 
speed when it is a question of combatting atmospheric vagaries, 
but great speed not only increases the danger of alighting— 
one of the _—— defects yet to overcome in aviation—but 
it increases the danger of motor trouble and shortens the life 
of the motor as well. A weight-carrying aeroplane, such gs a 
hydro-aeroplane, necessarily needs a motor with considerable 
range of speed, and the same kind of motor is needed to reduce 
the danger of alighting. This is not the kind of a motor and 
combination of motor and surfaces that now wins the s 
contests, such as that for the Gorden Bennett Cup. I think 
aviation would be improved if the terms of future speed contests 
were arranged so as to require each contestant 6) go over the 
course twice—the second time at an average speed 20 per cent. 
lower than his highest average. 


That a great deal has been learned in the past 
twelvemonth is evidenced by the following paragraph 
from Captain Chambers’s report, and this is signi- 
ficant :— 

A year ago our manufacturers requested specific information 
as to the conditions to be satisfied in adapting the aeroplane for 
naval use. The answers at that time were necessarily indefinite, 
but with the benefit of a year’s experience we have been able to 
issue a set of “general requirements” sufficiently broad in 
scope to permit a wide latitude for ingenuity and improvement. 
These requirements cover not only the peculiar conditions to 
be satisfied in naval aviation, but, for the first time, require 
builders to show that their machines are designed in accord- 
ance with up-to-date practice. Builders are obliged to provide 
technical data which will eliminate from competition all who 
depend on haphazard methods. Complete stress diagrams 
under different conditions of load and all the fundamental 
characteristics, a knowledge of which is indispensable to an 
intelligent comparison of designs, are demanded. The stamp of 
approval is given to the introduction of improved methods for 
the automatic control of equilibrium, and our builders are 
encouraged to attain a high degree of efficiency, to improve the 
factors which govern safety, and nothing isdemanded that may 
not be readily accomplished under the limitations of the art as 
it is generally understood at present. 


Captain Chambers, with every reason, strongly 
advocates the establishment in America of a National 
Aerodynamic Laboratory. He writes :-- 


Little more than a year ago our knowledge of the effect of air 
currents upon aeroplane surfaces was almost entirely a matter 
of theory. The exact information available was,so+ meagre 
that aeroplanes were built either as copies, slightly, modified, of 
other machines, or else by way of haphazard experiment. 
This state of affairs obtains to some extent in the United States 
to-day, although in Euro aeroplane construction is now 
largely based on scientific data obtained at notable aero-dynamic 
laboratories. 

The intuitive, hasty and crude methods of the pioneer can 
not succeed in competition with the accurate and systematic 
methods of the scientific engineer, and it is beginning to dawn 
upon our perceptions that through lack of preparation for the 
work of the scientific engineer, 7.e., through delay in establishing 
an aero-dynamic laboratory, a waste of time and money, a 
decline of prestige, and an unnecessary sacrifice of human life 
have already resulted. 

Students of aviation do not need to be informed of the practical 
necessity for aero-dynaiic laboratories. 


The problem of naval aviation is, broadly, two-fold 
—personnel and material—and of the former Captain 
Chambers speaks in no uncertain terms :— 

The most serious phase of aviation, which is easy of mastery, 
is that of adequate instruction. It takes longer to produce a 
sufficient number of competent aerial navigators than to manu- 
facture a sufficient number of aeroplanes. This state of affairs 
will continue, as with ships and their officers, for although we 
are on the eve of eliminating man as the factor of chief import- 
ance to safety, the vital need of keeping his information abreast 
of the latest developments and with the scientific principles 
involved in flying—as well as of the vagaries of the medium 
through which he flies—will continue as he continues to achieve 
increasing skill in the mastery of aerial navigation. Those who 
are engaged in the development of aviation for war purposes do 
not pretend that it is going to revolutionise warfare, but it has 
been fully demonstrated that of two opposing forces, the one 
which possesses superiority in aerial equipment and skill will 
surely hold a very great advantage. Of the contemplated use of 
aeroplanes in naval warfare, the following are amply promised 
by reason of actual performances and suggestive experiments :— 
They can be carried, stowed and used by all large ships— 

(1) To reconnoitre an enemy’s port or to search out his 
advanced bases and to assist in the operations of a blockaded 
or a blockading force. 

(2) To locate and destroy submarine mines, submarines 
and dirigibles, and to assist in the operations of submarines 
and torpedo boats. 

(3) To damage an enemy’s docks, magazines, ships in 
repair or under construction, dirigible sheds, and other 
resources. 

(4) To provide means of rapid confidential communica- 
tion between a fleet commander and the commanding 
officer of a co-operating force on shore, or the commander 
of another fleet or division. 

They can be carried by all scouts and large cruisers for the 
purpose of— 





apparatus is now in course of construction. Upon 
this vital subject Captain Chambers says :-— 
Much important work for which the aeroplane will be useful 





tince September Ist, 1911. The record stands as follows :—— 
In Curtiss Machines. 


Flights. Total time. Distance. Passengers 
h, m. Miles. carried. 
Lieut. Ellyson 200 40 30 2227 111 
Lieut. Towers 202 37. 2 2035 100 
In the Wright Machine. 
Lieut. Rodgers 132 33 54 1630 .. 62 
Ensign Herbster 59 14 54 630... 9 


Total 593 126 20 6422 .. 

During flights over water the aviator can usually count on 
& safe place to land. For this reason most of our hydro-flying 
has been done at an altitude of about 500ft. But, as scouting 
and reconnaissance work will require flying at an altitude of 
about 3000ft., Lieut. Ellyson has demonstrated that there will 
be no difficulty in flying the hydro-aeroplane at 3000ft. or over. 
On one occasion he ascended to 2850ft. in 23 minutes and 
~9 seconds. Qn another occasion, in testing a lower grade of 
gasolene, he ascended 3200ft., but it required 44 minutes to 
reach the first 2600ft. Investigation of the different grades of 
gasolene shows that the difference in etticiency is considerable. 
'aThe longest flight with passenger yet made anywhere in the 
hydro-aeroplane is that made by Lieuts. Ellyson and Towers 
jointly from Annapolis, Maryland, to Hampton Roads, Virginia 
and return. ‘This flight amply demonstrated three things :— 
(1) The suitability of the ‘‘ hydro ” for long flights, (2) the prac- 
ticability and utility of the dual system of control, and (3) the 
— for greater improvement in motors. The return 

ght was enlivened, in very cold weather, by a series of minor 
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| ing, which I think is destined to be one of his principal spheres 


in the navy will not necessarily require the air pilot to navigate 
in a fog or at night or out of sight of his base ; but in sea scout- 


of usefulness, the pilot may be caught in a fog, he may be obliged 
to navigate at night, and he will have to lose sight of his base 
frequently. It must be possible, therefore, to navigate as 
accurately in air as it is to navigate a ship by dead reckoning at 
sea. 


On the question of fuel he tells us :—- 


Motors are constantly improving, but it is my opinion that 
before we can make extensive use of aeroplanes in the fleet 
we will require to use some fuel less dangerous to carry on board 
in large quantities than gasolene. I am encouraged, by informa- 
tion concerning several projects in this country, to believe that 
very satisfactory fuel oil motors will soon be available. We 
may be obliged, however, to obtain satisfaction from the use 
of kerosene, before the light-weight fuel oil motor is perfected. 

Speed has become a much debated subject, and all 
aviators do not see this question from the same view- 
point. Upon this preblem, the American chief of 
naval aviation expresses himself thus :— 

Wilbur Wright is credited with having said that “ In course 
of time, the power of the ueroplane motor will be reduced as 
experience shows how it can best be applied.” The tendency 
to increase the size of motors has been due to the demand for 


greater speed for winning prizes. Vedrines advocates speed 
to increase the safety. But this does not shake confidence in 





Widening the range of the “ eyes of the fleet.” 
They can be carried, with ample supplies and camp outfit, 
on board any naval supply auxiliary— 
For scouting at advance bases and for extensive use with 
expeditionary forces. 

Opinions are divided as to the relative virtues of 
the aeroplane and the dirigible. Captain Chambers’s 
views upon this subject are naturally influenced by 
the consideration of the needs of his particular arm 
of the national defence. He says :— 


The present aspect of aeronautics indicates that weight 
carrying of any consequence will have to be relegated to the 
dirigible balloon and that natural forces will soon impose & 
definite limit to the size of the aeroplane. 

For commercial purposes and certain extensive military 
operations the dirigible will have the advantage. For such 
aerial navigation as the navy requires and for defence — 
dirigibles, the aeroplane will be the most suitable. While 
the dirigible concerns the army more than the navy in this 
country, the navy requires to keep informed of its development 
with a view to its future use, to its pilotage over seas or to defen- 
sive operations against it. 








Tue Instirution or Civit EnernereRs.—The highest marks 
in the October associate membership examination have been 
obtained by Mr. C. Quartanos, of Newcastle-on-Tyne, and Mr. 
H. Knowler, of Sutton, Surrey. The council has accordingly 
directed that Mr. Quartanos, who is ineligible for the Bayliss 
Prize by reason of his not being a present or former student of 
the Institution, should receive honourable mention, and that 
the prize—of the value of £15—be awarded to Mr. H. Knowler, 





Mr. Wright’s prophecy, for the power required per mile actually 
aaa * See page 628 of this issue.—Ep. Tux E. 





Stud. Inst. C.E., under the conditions of its foundation, 
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SINGLE-PHASE RAILWAYS. 
No. XVIII.* 

THe Murnau-Oberammergau Railway was the 
first main line railway in the world to be electrified 
on the single-phase system. When in the year 1904 
the Munich local railway company decided to adopt 
electric traction a great deal of consideration was given 
to the question of the proper system to use. The 
heavy gradients rendered the three-phase system 
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halternating current at 5000 volts pressure and at a 
periodicity of 16 cycles per second, and this proved to 
be the best for this particular railway. Moreover, 
the power required for working the railway was found 


to be lower than that needed by either of the other power station 


systems, notwithstanding the greater weight of the 
car equipments. This is owing to the small trans- 
mission and conversion losses. Single-phase motors 
are just as suitable for varying gradients as the 
direct-current machines, and the greater cost of the 


MURNAU 


KOHLGRUB 


BERGGEIST 


JAGERHAUS ASCHAU 






Car Shel 
8 
Lighting 


A Sub Stativa 










Power House § 
i 1y feeder wires 
> Sq.mm. se nea 9 7 3 
5 Trolley Wire 
heturn feeder one wi = 
35 sq.mm. section 
. Abcr Seetion J/nsulators 
éighting feeders 3 wires of 
35 mm. section cach ,€, Switches at feeding points 







16 


Car Shed 


Lightia 


THE ENGINEER 


, 
: en z 


Section Insulator for lighting feeders 


Lightning arrest rs 


OBERAMMERGAU 


g Sub Station 


Fig. 131—MAP OF THE MURNAU-OBERAMMERGAU RAILWAY 


unsuitable, because with the ordinary parallel con- 
nection the speed of the motors is practically constant. 
Therefore with a@ small supply of power the speed 
must be low, otherwise when the trains are running 
up hill the load on the generating station would 
be high. One of the fundamental requirements 
was that the maximum power required should be as 
small as possible, because of the limited water power 
available at the generating station. It was 
gested that three-phase current motors should be 
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electrical equipments on the  alternating-current 
trains is more than balanced by the saving in costs 
in the transmission and distribution circuits. 

The line is 26.6 km. long, and runs through moun- 
tainous country with gradients up to 1 in 33. It 
deals with a considerable passenger and goods traftic. 
The difference in level between the ends of the line 
amounts to 327 m., and there are numerous curves on 
the heaviest gradients. Figs. 13 Land 132 giveamap and 
profile of the line respectively. The schedule time 
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Fig. 132—PROFILE 


used on the trains arranged for cascade control or 
for working with a variable number of poles, but 
neither of these schemes was considered satisfactory 
from a technical or financial standpoint. But the 
chief reason for abandoning the idea of using the 
three-phase system was the difficulty of providing 
a satisfactory overhead system on the sidings. 

There is a large number of these sidings, and it was 
feared that the cost of the overhead construction 
would not only be high, but that it would also prove 








Fig 133-BRACKET ARM 


expensive to maintain. The continuous-current 
system presented the following advantages :—The 
motors have the desired series characteristics ; the 
cost of the car equipment is low, and the overhead 
construction at the points and crossings simple. 
On the other hand, the heavy losses in the cables and 
sub-stations and particularly the running costs of the 
latter rendered the system unsuitable. Finally, 
the single-phase system was considered employing 


*No. XVII. appeared December 6th. 


, work at a pressure of 5000 volts and at a periodicity 
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for the journey from Murnau to Oberammergau is 
72 minutes, and the return journey is covered in 
65 minutes. In both cases the time occupied in stop- 
ping at the eight intermediate stations is included 
in these figures. Taking the time occupied in stopping 
into account, the speed is 19.6 kiloms. per hour 
when the train is running up hill and 21.6 kiloms. 
when travelling down hill. The maximum speed on 
the level or down hill is 40 kiloms. per hour. In the 
winter there are usually 12 trains daily, and in tho 
summer 16 trains for passengers and goods, but 
additional trains are put into service if required. 





a 
of 40 cycles. All the generators were built by the 
firm of Siemens-Schuckert. The two 30 horse-powep 
turbines are coupled to continuous-current machines 
for exciting the main generators and for lighting th, 
and dwelling-houses of the stat 
The three-phase lighting dynamos supply current, ¢ 
rotary converters at Murnau, Kohlgrub, and Ober. 
ammergau, and also a small amount of powor to 
few other points. 

The lighting feeders are carried on jctticoat 
insulators mounted on the wooden poles that support 
the contact wire. These feeders consist of six wires 


a 


of 35 square millimetres section, three of which go to 
Oberammergau and three to Murnau. The pail. 
way feeders, on the other hand, consist of two 
wires of 35 square millimetres section. Those two 


wires are connected in parallel, and constitute the 
outgoing feeder, and one wire of the same size js 
earthed at Kammerl and Saulgrub, and this forms 
the return feeder. At Saulgrub the connection js 
made to the trolley wires going to Oberamiergay 
and Murnau. The overhead conductor takes the 
form of a round copper wire of 50 square milli:netres 
section. For the greater part of the distanec the 
contact wire is carried on wrought iron brackets, 
some of which are fixed to wooden poles and «thers 
to wrought iron lattice poles. The latter are only 
used on curves and in railway stations. Thi type 
of construction is shown on page 624, and details of 
one of the bracket arms are shown in Fig. 133. The 
distance between the bracket poles on the straight 
sections of the railway is 35 m., and on the curves 
30m. The metal poles are well earthed. In addi- 
tion to the insulatcr between the cross-wires and the 
contact line, insulators are also interposed at the 
ends of the cross-wires, as shown in Fig. 133. 

One section of the line, as shown on page 624, was 
equipped with the Siemens catenary suspension 
system for the purpose of experiment. This is the 
same equipment as used on the Cologne—Bonn Rail- 
way, which is a 1000-volt’ continuous-current line, 
Details of the system are given in Figs. 134, 135, 
and 136. There are two trolley wires and these are 
supported by cross bars hung from a strong. steel 
catenary cable which is suspended over the lino on 
insulators. The cross bars can rotate round their 
point of support and are of different lengths so that 
the two trolley wires alternately approach and 
recede from one another, as shown in Fig. 
134. At the points where the contact wires are 
closest together and farthest apart the cross bars are 
anchored to the poles by special span wires to prevent 
wind or bow pressure causing side motion. ‘This 
zigzag arrangement of the wires also ensures uniform 
wear on the bow collectors. The trolley wires can 
move up or down independently owing to the pivoted 
suspension of the cross bar, so that both wires always 
keep in contact with the bow even when the latter is 
tipped up by the superelevation of the rails on curves. 
This arrangement has been found to eliminate arcing 
between the bows and the overhead wire. The 
wires are prevented from moving sideways. To 
ensure safety in the event of a wire breaking earthing 
hooks are employed at all the stations and level 
crossings. 

In the event of a wire breaking it is immediately 
earthed. This scheme has already been described 
in connection with other railways that have been 
electrified on the single-phase system by the firm of 
Siemens-Schuckert. 

The trolley wire is divided into five sections, but 
under normal conditions they are connected together. 
There is no interruption in the supply when the bow 
passes from one section of the contact wire to the 
other. Moreover, there is no risk of momentarily 
connecting any section that is switched off to a live 
section through the bow, as the latter passes over It. 
The overhead lines are protected against lightning 
by horn type arresters, which are fitted at various 
points along the line (see map, Fig. 131), The rails 
are bonded by means of copper wires having & 
diameter of 10 mm., the bonds being riveted to the 
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Fig. 134-CATENARY OVERHEAD CONSTRUCTION 


The power station contains two 500 horse-power and | 
two 30 horse-power water turbines. They are supplied 
with water from the river Ammer. The two large 
turbines are fitted with heavy fly-wheels, and each is | 
coupled to two generators, one for supplying power to | 
the railway and the other for lighting. Each of | 
the traction machines has a capacity of 280 kilo- 
watts, and generates single-phase current at a 
pressure of 5500 volts, and at a periodicity of 
16 periods, with a power factor of .8. The light- 
ing generators are capable of giving a continuous 
output of 150 kilowatts at .9 power factor, and 








rails by means of iron rivets. Cross bonds are also 
provided at points 100 mm. apart. The voltage drop 
when a 56-ton train is taking 30 ampéres running 
at the farthest part from the power station, viz. 
Murnau, is 210 volts, or about 3.8 per cent. of the 
working pressure. If, however, two trains happen to 
start together at this point the drop then amounts to 
7.6 per cent. of the working pressure. 

‘Turning now to the rolling stock, it has been indicatod 
that the passenger traffic is less in the winter than 1" 
the summer. On the other hand, the goods traffic 
is more heavy in the winter. To meet these con- 
ditions two different types of cars were built for use 
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in the two seasons. The cars which were built for 
service are divided into second and third-class 
he former containing eight seats and 
the latter twenty seats. ‘There are also postal and 
luggage compartments, hese cars weigh about. 
60 tons and are capable of carrying 24 tons. For 
the stunmer traftic on the other hand, cars have been, 
puilt for passengers only, these having sixteen second- 
class seats and thirty third-class seats. ‘These cars 
weigh 27.5 tons. A train composed of a motor car 
and « trailer car-ts shown on page 624. 

rh trains are made up according to reqturements, 


winter 
compartments, t 





Fig. 135—CATENARY BRACKET ARM 


with a special post and parcel car and one or two 
passenger or goods trailers, such trains being capable 
of carrying from 100 to 150 persons. Four motor cars 
of this type have been built. The cars are of the 
Niirnberg Maschinenbau—Aktiengesellschaft three-axle 
type. The motor cars, trailers, and post cars are 
all fitted with Westinghouse automatic brakes. There 
are two driver’s compartments to each motor car, 
and these are partitioned off from the passengers’ 
compartments. All motor and trailer cars are 
electrically lighted and heated. Fig. 137 gives the 
vlectrical connections for a motor car. The two bows 
are connected to a Common conductor supported on 


porcelain insulators. It will be noted that the high 








Fig. 136—SECTION ON AB IN Fig. 135 


voltage circuit is connected to a horn lightning 
arrester, then through an overload relay and fuse fixed 
on the roof of the car, and finally the main conductor 
passes through a porcelain insulator and down the 
centre of an earthed brass pipe to the high voltage 
main switch. The latter is naturally connected to 
the primary winding of the transformer. The 
secondary winding of the latter is divided into eight 
sections, each giving about 17.5 volts. These are 
connected to the motors through a reversing switch 
and barrel controller. 

In the car sheds at Murnau and Oberammergau 


\ 


Current Collector 


ae sghtning Arrester,. 1 Chaking Coil 
;. a 


the high-tension lines the low tension 


collector is removed. 


current 
: Bets! é : é 
‘Two bow current collectors are although this railway was put into operation at a time 


a high power factor. It is also worthy of mention that 


fitted to each motor car and they are. raised and when single-phase working was in its infancy, the 


lowered by means of compressed air. 
to be seen in the middle of the illustration, Fig. 138 


The controller commutation of the motors proved excellent notwith- 
, Standing the wide variations of load caused by the 








Fig. 138—CONTROLLER, &c., 


consists of a main barrel fitted with a double row of 
sliding contacts which pass under corresponding 
finger contacts. The circuit, 
broken by means of an auxiliary drum fitted on the 


however, is finally | 


UNDER A MOTOR COACH 


| heavy gradients and the large amount of shunting 
| that has to be carried out. 

When the driver starts a train he simply adjusts 
the reversing switch and then turns the hand wheel 




















Fig. 139—SINGLE-PHASE MOTOR 


same shaft as the main drum and provided with 
magnetic blow-out gear. 
motors, as used in the motor coaches is shown 
arangements are made for supplying low-tension in Fi 


One of the single-phase 


g. 139. These are series wound machines 


a Current Collector 
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Fig. 137—ELECTRICAL CONNECTIONS FOR A MOTOR CAR 


which actuates the controller. The reversing handle 
and control valve for raising and lowering the current 
collectors are placed on a table. Above this table 
there is an air pressure gauge and ammeter. The 
latter shows the total current taken by the motors. 
There is also a hand wheel for operating the brakes 
and a switch for controlling the motors when supplied 
with low tension current in the car sheds. A view 
of the Oberammergau Station is given on page 624, 





THE SMITHFIELD CLUB SHOW. 


lv we were asked to give the most notable develop- 
ment during the last few years in connection with the 
engineering exhibits at the Smithfield Club Show 
we should say that it is the increase in the 
number of internal combustion engines exhibited. 
We do not, however, overlook the fact that steam 
engine builders have put forward some distinct 
novelties, but no one can doubt that the most 
remarkable feature of the recent exhibitions - has 
been the large number of internal combustion engines 
on the various stands. 

On the present occasion oil engines are ex- 
ceptionally numerous, and several more or less new 
types are shown. One of the most notable exhibits 
of this kind is the Petter semi-Diesel engine 
illustrated by Fig. 1. Engines of this type are 
intended for electric lighting or pumping stations, 


Re hag to the motors on the cars. At the end of the provided with compensating windings and designed factories, and industrial purposes generally. They 

pin there is a plug which takes a portable current for a working pressure of 276 volts. They were | work on the two-stroke cycle, there being an impulse 

me ctor as shown on page 624, Switches are fitted in | tested with a load of 100 horse-power for one for every revolution of the fly-wheel. From the 
he 


main motors at will. When the cars are running over 


driver’s compartments for cutting either of the hour, when the temperature rise was found to be 
65 deg. Cent. 


The machines were also found to have 


illustration it will be gathered that they are con- 
structed on very simple lines, there being no poppet 








620 


THE ENGINEER 


Dec. 18, 1919 





———— 





valves or valve levers. The vertical design economises 
floor space and the walls of the cylinder are 
relieved from piston side pressure. We are told 
that the combustion is so perfect that almost no 


cleaning is required. There is said to be very little | 
| ring oiler, and the piston pin is positively lubricated 


deposit left in the vaporiser. When starting the 
engine the vaporiser is first heated for a few minutes 
by a starting lamp, which is extinguished as soon as 
the machine runs up to speed. At the end of the 
firing stroke the exhaust and air ports are uncovered, 
and the exhaust gas is expelled by the inrush 
of pure air, which was previously compressed in the 
crank chamber. The oil fuel is pumped into the 
vaporiser under pressure at the end of the compression 
stroke, and by means of a patented arrangement 


fitted with the usual loose liner, and the breech end 
is removable and separate from both cylinder jacket 
and liner. The crank shaft bearings are fitted with 
self-oiling chain lubricating gear. The crank-pin 
bearing is oiled by means of a dust-proof centrifugal 


by means of an adjustable sight-feed lubricator. 
It will be gathered from the illustration that the gas 
admission and exhaust valves are all placed vertically 
in the breech end. The admission valve chest is 
surrounded by a water jacket, so that the incoming 
charge is cooled. The exhaust valve also works in 


— 


' other hand, is fitted with a strong steel girder Carriagg 


and wheels for rough farm roads. All the engines 
are of the horizontal type. The stationary engine 
is supplied with a cast iron foundation, in the interior 
of which there is an oil reservoir, from which the 
engine pump draws its oil, and which can easily bg 
filled from outside. This reservoir can also easily 
be taken out for cleaning and quickly replaced, 
Water vessels are also supplied with the 1 cessary 
pipe connections, an exhaust silencer, and the usual 
accessories. The “ Juggernaut’? mill shown op 
this firm’s stand is a comparatively new tachine, 








it is intimately mixed with the compressed | 
air so as to ensure perfect combustion. Engines | 
of this type will work with Russian or American oils, | 
such as Royal Daylight, Rocklight, White Rose. 
&c. They are usually tested with residual oil of a fair | 
quality, such as Russian naphtha, or Scotch shale oil. 

















Fig. 1—PETTER’S SEMI-DIESEL ENGINE 


But it is claimed that the engines work equally 


well with slightly diminished power when using 
the inferior residual oils, such as Texas, Reso- 


leum, or Admiralty fue] oil. The consumption at 
full load when working on Russian naphtha, or Scotch 
shale oil having a specific gravity of .9 and a calorific 
value of 19,000 B.Th.U. is approximately half a pint 
(say, from .230 to .255 kilo.) per brake horse-power 
per hour. On three-quarter load the consumption 
per brake horse-power is increased by about 10 per 
cent., and on half load by about 20 per cent. With 
oil at 50s. per ton the cost of fuel amounts to one- | 
eighth of a penny per horse-power hour. The engines | 
are governed bysensitive centrifugal governors which | 
operate by controlling the quantity of fuel pumped 
into the vaporiser. The cooling is effected by a 
water pump, which is driven from the crank shaft. 
As regards lubrication, the main bearings have oil 
wells, and the oil is supplied to the bearings by means 
of rings. The piston and cylinder and the large end | 
of the connecting-rod are supplied with oil by a 
pump which is driven from the engine crank shaft. 
The self-starter consists of a compressed air receiver 
with connecting pipes provided with a starting valve, 
stop cock, and pressure gauge. The receiver is 
charged from the engine whilst it is working, and 
the compressed air thus stored is used to start the 
engine. A powerful hand-operated foree pump is 
also fitted for use in the event of the pressure in the 
air receiver being lost. A small belt or motor-driven 
compressor can be supplied in place of the hand 
pump. 

As usual, Davey, Paxman and Co., Ld., are showinga | 
number of interesting machines. There is one of 
the firm’s 7 horse-power single-cylinder traction 
engines, constructed in accordance with the latest 
practice. Another exhibit takes the form of a single- 
cylinder portable engine, suitable for working with | 
steam at 120 lb. pressure. It is capable of developing | 
22 to 27 horse-power when running at a speed of 140 
revolutions per minute. The engine is provided with a 
trunk guide for the cross head in place of the old flat 
slide bars. Perhaps the most novel exhibit, however, 
is the firm’s new type of gas engine, as shown in 
Fig. 2. This particular engine is capable of developing 
from 14 to 16 horse-power when running on suction 
gas. The base-plate is composed of a massive casting 
extending beneath the cylinder as far back as the 
combustion chamber, and thus supporting the cylinder 
along the whole working length, and ensuring perfect 
freedom from vibration and movement, which is 
often experienced with engines having overhung 
cylinders. This base-plate is well ribbed, and an 
oil trough is cast round the base. The cylinder is 
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Fig. 2—-DAVEY PAXMAN’'S GAS ENGINE 


a loose cast iron water-cooled guide, lubricated by 
means of a spring Stauffer lubricator. All the valves 
are mechanically operated by a single cam which 


| eliminates the overhung pins and allows all stresses 


to come on the centre line of the bearings. The ex- 
haust lever is provided with an oil bath which 
ensures that the exhaust and inlet rollers, pins, and 
cam are properly lubricated. All the valves are 
fitted with compression springs. The engine is 
fitted with magneto-electric ignition, and means are 
provided for timing the spark. A suction gas plant 
on this firm’s stand is suitable for use in connection 


and is specially designed for grinding up husks and 
screenings, as well as barley, maize, &c., and is in- 
tended for the use of millers and corn merchants. 
Another firm showing a new crude oil engine is 
Ruston, Proctor and Co., Limited, of Lincoln. A 
20 horse-power complete combustion crude oil engine, 
as exhibited on this firm’s stand, is shown in Fig. 3. 
The engine works on a cycle similar to that of the 
Diesel engine. In the Ruston ‘ complete combus- 
tion’ engine, however, no air-compressing pump is 
required, as the fuel is driven into the air compressed 
in the combustion chamber through a mechanical 

















Fig. 3—RUSTON PROCTOR’S OIL ENGINE 


with engines of the size just described. The special | 
features of the Paxman gas producer have already 
been described in these columns. 

The firm of E. R. and F. Turner, Limited, of 
St. Peter’s, and Grey Friars Works, Ipswich, is 
exhibiting a good display of oil engines and grinding | 
and crushing mills of all kinds. There are three oil | 
engines, one stationary engine capable of giving | 
10 brake horse-power, one 7 horse-power portable 
engine, and one 4} horse-power semi-portable engine. | 
The last-mentioned machine can be quickly wheeled | 
into the required position and wedged up tightly 
ready for operation. The portable engine, on the 





atomiser, and ignition is effected by the combined 
heat of compression and of the combustion chamber 


walls. The fuel pump, in combination with the firm's 


patented atomiser, reduces the oil as it enters the 
combustion chamber to a cone-shaped cloud ot fine 
particles. The atomiser is of simple construction, 
and can be easily taken apart, cleaned, and re- 
assembled. The ignition is entirely automati¢, 
and no lamp is required after starting. The governor, 
which is of the centrifugal type, varies the charge 
of oil delivered to the atomiser according to the load 
on the engine. The fuel consumption is said to be 
remarkably low, being less than half a pint of residual 



























le i 














THE ENGINEER 


621 








Dec. 13, 1912 


oil per brake horse-power hour. _ The makers have 
already supplied a number of engines ranging in size 
from 20 to 160 brake horse-power. Another exhibit 
Ruston, Proctor’s stand is the new com- 
d steam tractor shown in Fig. 4. The engine 
cially designed for hauling and thrashing work, 
nders are bolted to a steel seating riveted 


on 
pour 
is Spx 
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to the boiler. The cylinders are placed side by side, 
construction is such that the slide valves 


and the 


connection with this exhibit is that the wagon is 
fitted with a boiler of the “ Belpaire”’ type. The 
advantages claimed for this boiler are well known to 
| our readers. The engine is mounted on top of the 
| boiler in accordance with the practice adopted on 
traction engines, and the cylinder is fitted to a 
specially prepared steel seating riveted to the 
boiler, A piston valve is used on the high-pressure 
side of the cylinder. The feed pump is driven from 




















Fig. 4—RUSTON PROCTOR’S COMPOUND STEAM TRACTOR 


can be examined whilst the boiler is under steam. 
The cranks are at right angles to one another. An 
auxiliary valve is provided for the purpose of admit- 
ting steam to the low-pressure cylinder, thus enabling 
the engine to start when the cranks are in any position 
without reversing. Increased power can also be 
obtained in this manner to enable the engine to run 
up steep gradients. A Pickering governor acts 
on an equilibrium valve, and this enables the engine 
to run at practically constant speed when driving 
machinery. The gearing is of the best cast stcel, 
and is said to be perfectly silent in operation. It 
gives two speeds, viz., two and four miles per hour. 
Both gears are operated by the same clutch lever, 
and absolute interlocking is secured by the firm’s 
patented device, so that it is impossible to put both 
gears into operation at once. The winding drum 
is so arranged that the steel wire can be run out 
whilst the engine is stationary. The boiler is of the 
locomotive type, and is constructed of Siemens- 
Martin mild steel plates. It has solid-drawn steel 
tubes. Moreover, it is well stayed. It is designed for 
a working pressure of 180 lb. per square inch. The 
feed-water can be supplied to the boiler either by the 
feed pump or by an injector. All bearings of the 
engine are fitted with efficient lubricators, and the 
high-pressure slide valve is lubricated by means of 
an oil pump. The engine is fitted with a steam water 
lift, compensating gear, an efficient brake, and a 
draw-har attachment which pulls directly from the 
main axle bearings. The following are the main 
dimensions : Diameter of cylinders, 6in. and 10in.; 
stroke, 12in.; diameter of fly-wheel, 4ft. 6in.; face 
of wheel, 6in.; revolutions per minute when governor 
8m action, 165; diameter of driving wheels, 6ft.; 
width of driving wheels, lft. 5in. Other exhibits on 
this stand take the form of a finishing thrashing 
machine and a “ Champion ” 4ft. clover huller. 

We inay add here that the Ruston and Proctor 
annual dinner was held on Wednesday night at the 
Waldort Hotel, under the chairmanship of Colonel 
Ruston, and was, as usual, one of the most enjoyable 
functions of the year. There was present an excep- 
Honally large number of guests. A striking screen 
Of transparent photographs showing the growth of 
the works was arranged at one end of the dining- 
room, 

Thi: year Clayton and Shuttleworth, Limited, of 
Lincoln, show a_ semi-Diesel oil engine, capable 
of developing 10 brake horse-power. The engine 
's of the valveless two-cycle pattern, and is 
design d to work with paraffin or residual oil. The 
iain bearings of the crank shaft are of the self-oiling 
type, whilst the crank pin is lubricated by a force 
pump, which also supplies oil to the piston and small 
rie he ‘he connecting-rod. A very sensitive governor 

ted. The firm also exhibits one of its new steam 
motor wagons. A feature worthy of mention in 


| the second motion shaft instead of from the crank 


shaft. This practice naturally reduces the speed of 
the pump, and greater reliability is claimed in con- 
sequence. . The wagon, which is of the 3-ton size, 
is mounted on rubber-tired wheels, and is built for 
a speed of twelve miles per hour. Five-ton wagons 
are also built by Clayton and Shuttleworth, 
Ltd. The agricultural or general purpose traction 
engine shown on this firm’s stand is of the single- 
cylinder type, and is rated at 7 nominal horse-power. 


position, and on it are to be séen asteam cable 
engine and plough, a patented internal combus- 
tion road locomotive and gang plough, a road loco- 
motive, and an agricultural traction engine, &c. 
The ploughing engine is one of the firm’s 14 nominal 
horse-power compound superheated engines. The 
winding drum carries 450 yards of Fowler’s special 
quality steel wire rope, which is coiled on the drum by 
a patented self-acting gear and adjustable rope guide 
pulleys. The engine has extra strong hind road 
wheels, which are 6ft. 6in. in diameter and 20in. 
wide. It must suffice to say that the engine repre- 
sents in every respect the best modern practice and 
has all the usual accessories. It is fitted with the 
firm’s patented superheater. The plough is also of 
Fowler’s latest pattern, and is designed for English 
tillage. The 7 nominal horse-power double-crank com- 
pound road locomotive is built in accordance with the 
firm’s latest practice, and is constructed for a working 
pressure of 180]b. per square inch. But perhaps 
the most interesting exhibit is the internal combus- 
tion road locomotive, which is designed for working 
with petrol or paraffin. The engine is capable of 
developing 50 brake horse-power. It is specially 
designed for road haulage, and also for agricultural 
working, including ploughing, cultivating, harrowing, 
drilling, and when the belt drive is employed for 
threshing chaff, cutting, grinding. sawing, pumping, 
&e. The engine is of the horizontal type, and is 
mounted on a frame somewhat like a locomotive 
boiler as used in steam traction engines. The gearing 
is fitted in the space occupied by the fire-hbox of a 
steam engine, so that it is completely protected from 
dust. The engine is fitted with a forward winding 
drum fixed in the centre. so that the rope is paid off 
at the rear end through the usual rope guide rollers, 
and when winding a load forward the load is pulled 
up to the coupling joint of the draw-bar instead of 
to the side, as is usually the case. The power is trans- 
mitted through a friction clutch. The weight of 
the engine in working order is about 9 tons. The 
7 nominal horse-power single-cylinder agricultural 
traction engine is specially constructed to meet the 
requirements of farmers, thrashing contractors, and 
agriculturists generally, and is also suitable for light 
haulage work. As is customary, this firm is also 
showing an assortment of working models of steam 
cultivating implements, and Fowler’s patented spring- 
mounted traction engines. There are also sample3 of 
steel wire ropes for steam cultivation, &c. 


The new light steam agricultural tractor shown in 
Fig. 5 is exhibited by Mann’s Patent Steam Cart and 
Wagon Company, Limited, of Leeds. These engines 
are specially designed for farm and estate work. 
They are suitable for all kinds of stationary work, 
including driving, thrashing, grinding, chopping, 
pumping, and for driving other classes of barn 
machinery, as well as saw benches, stone breakers, &c. 
When used for field work they are suitable for plough- 
ing, cultivating, and hauling self-binders and reapers. 
and farm wagons, &c., in harvest time. They can 
also be used for road service in connection with 

















‘Fig. 5—-MANN’S LIGHT STEAM AGRICULTURAL TRACTOR 


There is also one of the firm’s large size finishing 
thrashers which has been designed in accordance 
with most up-to-date practice, and is suitable for the 
perfect finishing and dressing of all kinds of grain. 
Another exhibit on this stand is a new design 
of clover huller, which we are told has proved highly 
successful in treating clover and similar seed. 

As on previous occasions, John Fowler and Co., 


| Limited, of Leeds, have a large stand in the usual 


delivering corn or produce to the market or station. 
These engines are mounted on springs to conform 
with the Motor Car Act, and will haul loads of 6 tons 
on a trailer and 2 tons on the platform above the 
tank. When the latter is loaded or ballasted these 
engines form excellent road rollers by reason of the 
very wide wheels. ‘The total tread of the wheels is 
| Aft. 8in., and the front wheels come between the 
| track of the rear wheels in order to reduce the pressure 
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on the ground as much as possible. The boiler, 
which is constructed for a working pressure of 200 Ib. 
per square inch, is of the locomotive type. The 
standard size is suitable for burning coke or coal, but 
a larger fire-box can be provided for burning .wood 
if required. The engine is of the compound type, 
with eylinders placed side by side. A special feature 
of the engine is the large tank, which is of sufficient 
capacity for half a day’s ploughing under ordinary 
circumstances. There are various other points in con- 
nection with these tractors which are of special interest, 
but it must suffice to say that they are fitted with a 
sensitive governor, a large fly-wheel, water lifter, 
winding drum with steel wire rope, and the usual 
outfit of lamps, tarpaulin cover, &c. An injector 
is provided when required. The firm is also ex- 
hibiting one of its steam wagons. 

Our readers will not be surprised to learn that 


Marshall, Sons and Co., Limited, of Britannia 
Ironworks, Gainsborough, have many interesting 


exhibits. Among other things, there is a steam tractor 


of the new side-by-side compound type. The 
design of this engine conforms with the best 
modern practice. The high and _ low-pressure 


cylinders are combined in one easting with a planed 
base, which is mounted on a planed steel seating 
riveted to the boiler shell. Both cylinders are 
jacketed with steam at boiler pressure, whilst the 
exterior is heavily lagged, and special lagging is 
also fitted over the steam chest covers and the front 
covers of the cylinders. A good supply of oil is 
provided to the cylinders by means of a mechanical 
oil pump. The locomotive multitubular boiler is 
constructed for a working pressure of 200 1b. per 
square inch, and the fire-box has the firm’s patented 
cambered top which eliminates the necessity of using 
heavy roof stays. The fore part of the boiler is fitted 
with a strong flanged ring to which the smoke-box 
with turn-plate is bolted. This arrangement is de- 
signed to facilitate the conversion of the tractor to 
a road roller. This feature is of considerable import- 
ance to road contractors, who often require an engine 
to serve both for travelling and road-making. An 
exhaust steam feed-water heater is fitted. The 
feed water can be put into the boiler either by means 
of a geared feed pump or by an injector of improved 
design. Power is transmitted to the road wheels 
through a train of gearing designed to give two 
speeds, viz., 5 and 2} miles per hour. Two sliding 
pinions for changing the speed or for disconnecting 
the engine from the road wheels are fitted on the end 
of the crank shaft, thus avoiding keys and feathers. 
A set of four pinion differential gear is used in con- 
junction with the train of gearing to enable the tractor 
to negotiate sharp curves without unduly stressing 
the driving axle and damaging the road surface. 
The back end of the tractor is carried on two laminated 
springs placed under the hind axle and outside the 
horn plates, whilst the front end is carried 
on another laminated spring placed above the 
front axle. By this means vibration is  mini- 
mised and comfortable travelling ensured. The 
engine is also fitted with a winding drum 
with wire rope, a powerfu! brake, adjustable cross 
heads, a Pickering governor, a double pop safety 
valve, &c. A 7 horse-power tractor exhibited is 
of the single-cylinder type, and is constructed in 
accordance with the firm’s usual practice. The 
boiler is designed for a working pressure of 150 Ib. 
per square inch. There is also a_ single-cylinder 
portable engine which is also constructed in accord- 
ance with the firm’s very latest practice. The engine 
is suitable for working at a pressure of 120 lb. per 
square inch, and is capable of developing a normal 
load of 18 brake horse-power or a maximum load of 
Lastly, we should mention that 
on the same stand there is an excellent example of 
one of the firm’s thrashing machines. It is of the 
firm’s A type, and is fitted with chaff-cleansing and 
bagging apparatus. 


26.5 horse-power. 


Howard, of Britannia 


On the stand of J. F. 
Tronworks, Bedford, there are many agricultural 
implements and machines, including the _firm’s 


“Champion ”’ ploughs, chilled breast digging ploughs, 
digging ploughs with steel bar chisel points for stony 
ground, ridging ploughs and pony ploughs for allot- 
ment holders. There is also a light Kent balance 
plough, an example of the Howard “‘ Champion ”’ 
cultivator, and an assortment of zig-zag harrows and 
flexible grass harrows. Also horse rakes, steel 
trussers and the firm’s latest pattern of hay and 
straw baling press. The latter is a powerful and 
strongly built press. Those who use direct motor 
traction will undoubtedly be interested in the Howard 
four-furrow motor plough. 

The firm of Ransomes, Sims and Jefferies, Limited, 
of Lpswich, exhibits a 4 nominal horse-power compound 
light steam tractor, mounted on springs on both axles. 
It is fitted with a winding drum and rope, water lifter 
und hose, geared feed pump, injector, governors 
and awning over tender. These engines have been 
specially designed to work under the Light Loco- 
motives Act, and have proved extremely useful 
motors for dealing with loads of from 5 to 8 tons. 
There is also a 7 nominal horse-power traction engine, 
with single cylinder, suitable for thrashing, sawing, 
steam cultivation and general farm work. Another 
exhibit takes the form ot an 8 nominal horse-power 
compound road locomotive, mounted on springs, 
which has been specially built for the Earl of Pembroke. 





This engine is designed for the heaviest class of road 
work. We should also mention a 7 nominal horse- 
power portable engine, mounted on strong wrought 
iron wheels and axles, and a finishing thrashing 
machine. Amongst other things there is a representa- 
tive collection of the firm’s ploughs, including small 
holdings ploughs, the celebrated “‘ Neweastle ”’ prize 
general purpose ploughs, steel-chill digging ploughs, 
balance ploughs, and double-furrow ploughs. Amongst 
other exhibits there are three cultivators and a new 
pattern potato digger, the forks of the latter being 
always kept in a hanging position, causing them to 
work parallel to each other, and giving them an 
increased lifting action when entering the ground. 
This machine, we are told, has given very satis- 
factory results in actual work, and was awarded a 
gold medal at the recent Wirral Show. 

Among the exhibits shown on the stand of Richard 
Garrett, of Leiston, there is an excellent steam motor 
wagon. It is designed to-carry a load of 3 tons on 
the body and to travel with this load at a speed of 
12 miles per hour. The wheels have solid rubber 
tires. We are told that at an official trial carried 
out by Mr. A. W. Windson excellent results 
were obtained with a vehicle of this type. The test 
was made over a distance of 47 miles with a load of 
3} tons, the average speed being 13} miles per hour. 
It was found that the total consumption of coal per 
vehicle-mile was 3.66 lb., and the consumption per net 
ton-mile 1.18lb. The water consumption per net 
ton-mile worked out at 8.07lb. The total cost of 
fuel per mile with a 3-ton load and at an average 
speed of 12 miles per hour is under 4d. per mile. 
These excellent figures are largely due to the provision 
of the superheater, which eliminates condensation 
losses in the eylinders and pipes. The engine is 
fitted with the firm’s corrugated fire-box, the corru- 
gated crown plate giving an addition of over 25 per 
cent. to the crown plate heating surface, as compared 
with the flat top fire-box with the same grate area. 
The channels of the frame are fixed rigidly to the 
fire-box end, but at the smoke-box end the channels 
are fitted with turned pins fitting into accurately 
bored sockets attached to the smoke-box, so that 
when the boiler expands and contracts longitudinally 
with changes of temperature the pins at the ends of 
the channels can slide, and thus prevent the channels 
exerting any opposition to the inclination of the 
boiler to expand longitudinally. On the same stand 
there is a 5-ton Garrett patented compound super- 
heated steam motor tractor. This is constructed 
for a gross load of about 8 tons, including tare weight 
of trailer wagon. This type of engine has also been 
found to be exceedingly economical. The engine 
has piston valve and a superheater constructed in 
accordance with the firm’s special designs and a 
Garrett corrugated fire-box. The gearing, which is 
of cast steel.and the teeth of the fast-running gear 
wheels are machine cut. A 7 horse-power single- 
cylinder general purpose locomotive shown on this 
firm’s stand is mounted on powerful locomotive type 
laminated steel springs attached to the front and hind 
axles. Two other exhibits on this firm’s stand take 
the form of a 4ft. 6in. heavy type finishing thrasher 
and a Garrett patented compound superheated steam 
semi-stationary condensing engine having a normal 
capacity of from 50 to 65 horse-power and capable 
of dealing with a temporary overload up to 
brake horse-power for two or three hours. 

On the stand of Wallis and Steevens, Limited, of 
Basingstoke, there is a light type steam wagon. It 
is mounted on solid rubber tires, and can travel at 
a speed of twelve miles per hour. The wagon is 
fitted with a boiler of the loco-multitubular pattern, 
designed for a working pressure of 200 lb. per square 
inch. The engine is of the compound double-throw 
crank type, the cylinders being mounted directly 
above the boiler. The engine is fitted with trunk 
guides. The crank pins and connecting-rod big 
ends are fitted with the firm’s special centrifugal 
lubricating arrangement. Speeds of four, eight and 
twelve miles per hour can be obtained without 
unduly racing the engine. The gearing is machine 
cut. The standard size of body is 9ft. 10in. by 
6ft. Jin. by Ift., but the style of the body can be 
modified to meet the special requirements of customers. 
The wagon is fitted with chain drive, a powerful 
all-steel differential gear on the main axle, large 
water tank and fuel bunker, double boiler feed, water 
lifter and awning over the foot-plate. Two brakes 
are provided, one acting on the engine fly-wheel and 
the other through double shoes on two drums on the 
main axle. The firm is also exhibiting one of its 
6 nominal horse-power ‘general purpose traction 
engines, fitted with ‘‘ Wallis ’’ expansion valve gear, 
which is claimed to effect a great economy in fuel and 
water consumption. 

The exhibits of the firm of Aveling and Porter, of 
Rochester, comprise a motor lorry, a road locomotive, 
a steam motor tractor, and a ploughing engine. The 
compound steam motor tractor is designed for run- 
ning at two speeds and will draw a wagon over any 
ordinary road and will conform with any conditions 
within the limits permissible by Act of Parliament. 
A special feature of the compound road locomotive 
is that the valve chests of the engine are placed on 
the outside of both high and low-pressure cylinders, 
which arrangement enables large valves and ports 
to be used. William Allchin and Co. exhibit a 
steam motor wagon. In the gallery the firm of 














R. A. Lister and Co., Limited, of Victoria Tronworks 
Dursley, Gloucestershire, exhibits petrol and oil 
engines, cream separators, milk and cream coolers 
and refrigerators, and other dairy appliances, On 
the stand of Blackstone and Co., of Stamford, there 
is an excellent display of portable and Stationary 
oil engines, swath turners, horse rakes, turnip cutters 
and a potato digger, &c. Portable +steam and oil 
engines constitute the exhibits of the firm of Brown 
and May. Charles Burrell and Sons exhibit road 
locomotive and a steam tractor. Oil engines and g 
gas engine and suction gas plant are exhibited by 
the Campbell Gas Engine Company, Limited. On 
the stand of William Cook there is an elevator, 
horse gear, sack lifters, and a tire binder. The 
exhibits of the firm of James Coultas, of Perseveranes 


Ironworks, Grantham, comprise an elevator and 
stacker, manure distributors, and drills. \ gas 
engine and suction gas plant are show, by 


A. and C. Dodman, Limited. Fodens Limited, of 
Elworth Works, Sandbach, exhibit a steam iotor 


wagon. In steam wagons built by this firm 
the boiler, which is of the horizontal multitubular 
type, forms the front part of the framework, 
The wagon is driven by a compound = steam 
engine fixed on the top of the boiler. The cylinders 
are din. and 6in. in diameter and are titted 


with a patented high-pressure gear, by means of 
which live steam can be supplied to both cylinders, 
Each cylinder exhausts independently into the 
chimney. The reversing gear is of the ordinary 
link type. In fact, the whole construction of the 
engine and steering arrangement is similar to that of 
the *‘ Foden” traction engines. The gearing vives 
two speeds, viz., 3 and 6 miles per hour. The car 
is mounted on laminated springs and is capable of 
taking a load of 5 tons, and 3 tons can be carried on 
a trailer at a speed of 6 miles per hour. The wagon 
can travel 20 miles without taking up water. It can 
climb a hill of 1 in 6 at the slow speed with full load. 
The travelling wheels are large. 

A steam tractor is also shown on the stand of 
Wm. Foster and Co. Stationary oil eagines, a straw 
trusser, mowers, and a plough constitute the exhibits 
of Richard Hornsby and Sons. The exhibits of 
J. and F. Howard, of Britannia Ironworks, Bedford, 
comprise hay and straw presses, motor ploughs, 
harrows, straw trussing machines, cultivators, a 
swath turner, and a horse rake.  Ivel Agricultural 
Motors, Limited, exhibit an agricultural tractor. 
J. and H. McLaren, of Leeds, are showing a traction 
engine, a plough, and some pumps. Sanderson and 
Mills, Limited, of Elstow Works, Bedford, exhibit 
an agricultural tractor, a portable engine, a windnill, 
and pumps. Stationary oil engines are shown on the 
stand of Alexander Shanks and Son, of Arbroath, 
N.B. George Stephenson and Son are showing hay 
presses, &c. The Wolseley Sheep Shearing Machine 
Company, Limited, of Sydney Works, Alma-street, 
Birmingham, is showing cream’ separators and 
sheep shearing and horse clipping machines. 





DEMURRAGE CHARGES. 

ConcERTED action on the part of the railway companies 
has resulted in a unanimous decision as to demurrage on 
the English and Welsh railways from January Ist. Hither- 
to the charge for the use of a railway company’s wagon 
has been 3s. per day, with two free days for loading and 
two free days for unloading. Now it is to be Is. 6d. per 
day, with one free day for loading and one for unloading, 
exclusive of the day on which the loading is begun and of 
the day of arrival. The charges for wagon-covering 
sheets have also been reduced, but they will now be en 
forced. The new conditions do not apply to the wagons 
conveying coal or coke, so a parallel cannot be drawn from 
the benefits that have been found to arise out of the 
amended demurrage regulations in Scotland that came 
into force in February, 1909, and which included, and 
applied more particularly to, coal wagons. The Scottish 
action was principally due to the coalmasters using railway 
wagons for storing coal ready for shipment, and_ the 
severe competition between the Caledonian and North 
British companies allowed this to be done without any 
cost to the trader, who, if one company threatened him, 
handed his traffic over to the other. The action of the 
English companies relates entirely to goods traffic, and 
has been put into force principally owing to the general 
scarcity in wagons, of which the most recent indication is 
the order of the Great Western Company for over 2000 
wagons from private builders. This order follows on 
similar action by the North-Eastern, which has had to 
hire wagons, the North British, and other companies, 
which, by the way, are having to pay much higher prices 
than they had to do some years ago. 











STRATFORDIANS’ Assocratiov.—The ninth annual reunion 
dinner of past, and present members of the locomotive depart 

ment staff of the Great Eastern Railway at Stratford was held 
on Friday, December 6th, in the Great Eastern Hotel, Liverpoo!- 
street, Professor W. E. Dalby in the chair, ‘The gathering 
numbered fifty. The toast list was as follows :—-~‘ His Majesty 
the King;” ‘The Queen, Queen Alexandra, the Prince 0! 
Wales, and other members of the Royal Family,” propose !)) 
the chairman; ‘ Old Stratfordians all over the World.” pro- 
posed by Mr. H. F. Hilton, response by Mr. A. C. Kelly ; ~ The 
Great Eastern Railway and Present Stratford Men,” proposed by 
Mr. W. Collingwood, J.P., and seconded by Mr. A. J. Hill ; 
and “Our Chairman,” proposed by Mr. A. H. Mather. \ 
special toast congratulating Mr. A. J. Hill on his recent appot'!- 
ment as locomotive superintendent was proposed by the chiuir- 
man, and enthusiastically received. Mr. Hill suitably responded, 
and took the opportunity of saying how pleased he was that 
Mr. ©. W. L. Glaze had been appointed to the position of wor's 


manager. 
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RAILWAY MATTERS. 


\ sTANDING grievance of passengers on the Paris Métro- 
litan, as well as on the Nord Sud Electric Railway, is the 
‘vioulty of distinguishing the names of stations. This is 
dill «ated by the fact of the station lighting being very 
— to that of the London underground railways. 
a very large proportion of the total number of 
: vB made on the Paris Underground lines involve 
ag + one change at a junction station en route, failure 
. oo inguish one’s whereabouts is a serious matter. 
v4 h ae been decided, as a start, to affix legible name- 
plates at twenty-five stations on the Métro and Nord Sud, 
in addition to special maps for the use of the public. 
AccorpDING to a contemporary, the Government of 
Honduras has granted a concession to construct a standard 
steam or electric railway from Trujillo, on the 


poll 


inferior 


and 2s 


age : ‘ 
Caribbean Sea, south to Juticalpa, about 120 miles, 
with an extension to Tegucigalpa, about 100 miles west 
of Juticalpa. Branches may be built on either side of 


the railway, and the concessionaire agrees to construct 
a wharf at the port of Trujillo. The concessionaire has 


the privilege of using the timber found on the Government 
land in the construction and operation of the railway, 


he rivers and streams within forty miles of the main 


scent line of the railway may be made use of to generate 
electric power if needed by the company. 

Ip is stated in the Great Western Railway Magazine for 
November that what is believed to have been the first 


railway ambulance class was held at Paddington in 1878, 


the year following the institution of the St. John Ambul- 
: Although a Great Western team has 


ance Association. 





not yet won the Railway Challenge Shield presented by | 
the Association, the second position has been gained in | 


three of these annual competitions between representa- 
tives of the English and Welsh railways. Mr. Potter, 
the general manager, recently referred to first-aid to the 
iniured as ‘akin to the divine,” and has directed that 
employees who pass the third examination and thereby 
qualify for the St. John medallion, shall have the fact 
recorded in their service histories, 

CINEMATOGRAPH films are now being used to supplement 
the lantern slide lectures which have long been utilised 
hy railway companies for summer traffic inducement. 
Films were recently taken of views at Hastings and other 
South Coast resorts for Mr. Stuart-Seott, lecturer for the 
London and South-Western Railway, and these are being 
shown at Sunday evening and other leetures given in th» 
Midlands and the North. Mr. Scott, who is engaged for 
the winter season, is prepared to visit. any part of the 
country. The Great Northern Railway Company lends 
a cinematograph apparatus and 4000ft. of film showing 
a tour in the Highlands and islands of Scotland, via the 
Great Northern Railway. Recently the Great Western 
Railway Company sent some operators on a tour from 
Paddington through the Cornish Riviera, and the films 
are to be exhibited at places of amusement and elsewhere. 


A wriTER on electric railway matters has recently 
pointed out that it is of the greatest importance in high- 
speed service to have the overhead construction very 
flexible and to have the current collectors light. Other- 
wise there will be a great deal of flashing and the wire 
will receive a kink at every suspension point that will 
soon cause it to break. Further, the number of collectors 
in a single span should be limited so as to prevent the entire 
span from being lifted. All these things tend to limit 
the amount of current that ean be collected for a single 
train. About the lowest direct-current pressure that 
should be considered for high-speed main line service 
is 3500 volts, on account of the difticulties of current collec- 
tion. Whether locomotives can be made commercially 
with this high voltage remains to be determined. Even 
if such locomotives were to be built, however, it is very 
certain that such a voltage is entirely beyond the range 
of multiple unit car operation so that any line with 3500 
volts continuous current on it would be confined to 
locomotive service. 

A PROPERLY designed variable blast pipe is an acquisi- 
tion to a locomotive, and if used intelligently, economy 
and a higher general efficiency in the performance of the 
engine are the result. According to the Railway Gazette, 
an engineer has recently stated that while studying the 
question of locomotive design and operation abroad, he 
frequently rode on French locomotives, and noticed par- 
ticularly the degree of refinement obtained in the steam 
distribution of four-cylinder compound engines, At 
speeds of from 56 to 62 miles an hour it was noticed that 
by a slight adjustment of the valve gear, which resulted 
in lowering the back-pressure on the low-pressure pistons, 
the engine immediately increased its speed by about nine 
miles per hour without taking any more steam from 
the hoile: or increasing the regulator opening. The 
same engineer has also expressed the opinion that super- 
heated locomotives would give an even higher efficiency 
than they do at present if fitted with variable blast pipe 
nozzles, and that wherever four-cylinder compounding 
is resorted to, there should of a certainty be an indepen- 
dent adjustment possible between the high-pressure and 
low-pressure valve gears. 

‘Tur suitability of tank locomotives for express work, 
Says the Railway Review, is one of the most debatable 
points in railway management. Each good argument 
in favour of their use for such service is met by an equally 
effective one on the other side. It is somewhat a point of 
policy at the Board of Trade to discourage the use of 
tank engines for express work. But a study of the list 
of derailments over a number of years does not disclose 
that the percentage of tank engines that meet with such 
mishaps is larger than that of tender engines. There 
's certainly one point in favour of the use of tender engines 
for trains running at high speed, the heavy weight of the 
tender certainly has a steadying effect on the motion, 
and tends to prevent undue swaying, the tender, indeed, 
heeause of its great weight, becomes in a manner a species 
o! anchor, attaching the engine to the rails ; but on curves, 
where derailments are naturally most likely to occur, 
the tender may become a danger, unless proper longi- 
tudinal divisions are provided to control the motion of 
the water; which otherwise by centrifugal force rushes 
to the outer side of the curve, and its weight and motion 
have then an overturning effect. 








NOTES AND MEMORANDA. 


A BULLETIN recently issued by the University of Illinois, 
U.S.A., suggests further reflections as to the improvement 
of technical college research work. The particular bulletin 
in question describes experiments made on the strength 
of riveted joints for structural purposes. This research 
was carried out on behalf of the board of engineers of the 
Quebec Bridge, and included a comparison of carbon steel, 
chrome-nickel steel, and nickel steel joints. The strengths 
of the joints were roughly in proportion to the strengths of 
the constituent plates and rivets so far as ultimate failure 
was concerned, but resistance to initial slipping due to 
the load overcoming the frictional grip of the plates and 
rivets showed very little superiority for any material over 
the others. 


In view of the great increase in the price of platinum 
it is but natural that many and persistent attempts should 
have been made to find a substitute. In a few instances 
this has been partially, or even wholly, accomplished. 
As yet, however, the introduction of such substitutes has 
had no appreciable effect upon the price of the metal ; 
indeed, it may be said that the demand for platinum has 
steadily increased in spite of them. Among the substi- 
tutes may be mentioned platinum-clad nickel steel wire, 
which is beginning to displace the solid wire in inean- 
descent lamps ; wires of nickel alloys which are used in 
making the cheaper grades of artificial teeth ; asbestos 
threads which have replaced platinum wire in incandescent 
mantles ; and the fused quartz ware, now so extensively 
employed in chemical laboratories in the place of platinum 
utensils, 


IN a paper entitled ‘“ Notes on the Installation of 
Colliery Electrical Plant,’ Mr. F. E. Harris points out that 
on a system where the neutral is earthed a fault on one 
main rapidly increases until it trips the circuit breaker, 
or if a high resistance fault burns itself out it usually results 
in a breakdown at the point of fault only. This, together 
with the fact that the potential to earth is restricted to a 
known figure, commends the earthing of the neutral to 
many engineers. It must be borne in mind, however, that 
by earthing the neutral an increased stress is put on the 
system at certain points-—that is, between all ive:parts of 
apparatus, such as motor windings, switch blades and con- 
tacts, and the earthed motor cases, armature cores, switch 
boxes, and fuse boxes. As surface leakage will thus be 
set up more readily ample clearance must be allowed. A 
high-resistance fault set up between a live contact of an 
air-break switch or fuse and the earthed case might prove 
dangerous. 


In a recent address Mr. George Wilkinson stated that 
it needs no argument to prove that steam traps are ex- 
ceedingly wasteful. Reliable and simple apparatus, he 
maintains, is available for passing the whole of the water 
of condensation, from the steam range back to the boilers 
direct at a temperature closely approximating to that of 
the steam itself. In this way steam traps, which are the 
most wasteful devices in a steam equipment, can be 
entirely dispensed with on the steam range. It would be 
interesting to know, says Mr. Wilkinson, why many engi- 
neers continue to use the bucket type of steam trap in 
their works. Each discharge from such a trap produces 
a violent agitation between the water and the steam, 
and ensures that the water is discharged into the atmos- 
phere at the highest possible temperature, thus giving 
the maximum waste of caloric. If traps have to be used 
at all, they should be of a type where the water, having 
once formed, remains quiescent during discharge with a 
small upper surface only exposed to the heating action of 
the steam. 


THE electrical systems mostly in use at collieries are the 
direct-current and the three-phase medium-pressure 
system, 500 volts being a common pressure. Many break- 
downs have occurred in the past owing to engineers treat- 
ing this pressure in the same way as they had hitherto 
treated 100 and 220 volts. The network of mains should 
be arranged so that it can readily be split up for testing 
purposes. A drop in the insulation of any section can 
then be at once localised and remedied. One advantage 
the alternating-current system possesses over the direct- 
current is that the system network can be permanently 
split up into sections by means of static transformers. A 
fault on one section does not in this case affect the whole 
network, but only that portion which is in electrical con- 
nection with the secondary winding of a particular trans- 
former. Apparatus working under very bad conditions 
can thereby be isolated from the rest of the network, and 
can also be supplied at a lower pressure if desired. Small 
motors driving acid pumps, tar pumps, boiler-tube cleaners, 
lighting down the pit, lighting under draining hoppers, and 
portable lamps used for cleaning boilers and stills, can be 
more safely supplied with power in this way. By means of 
the transformers the pressure can also be raised when 
power has to be transmitted for a considerable distance. 


ACCORDING to the report of the Committee of the Asso- 
ciation of Edison Illuminating Companies on steam tur- 
bines, based on information supplied by the manufacturers, 
a number of developments and improvements have been 
made recently in Westinghouse steam turbo-generator 
practice. Speed limits have been materially raised within 
recent times in both 25-cycle and 60-cycle practice. In 
60-cycle practice generators of 5000 kilovolt-ampéres 
rating at 3600 revolutions per minute have been built, 
which is considerably larger than had been completed a 
yearago. For machines larger than 5000 kilovolt-ampéres 
four poles are being used up to approximately 20,000 
kilovolt-ampéres, whereas a 10,000  kilovolt-ampéres 
generator was about the largest machine yet built with 
four poles up to a year ago. In 25-cycle practice two-pole 
1500 revolutions per minute machines are being built in 
sizes up to 20,000 kilovolt-ampéres, and it is probable 
that the ratings will be carried up to 25,000 kilovolt- 
ampéres or possibly 30,000 kilovolt-ampéres, although 
at these ratings other factors than the design of the turbo- 
generator itself may control the speed conditions. It 
may be said, however, that the generator itself is practic- 
able up to 30,000 kilovolt-ampéres at 1500 revolutions per 
minute. At 750 revolutions per minute it is hard to say 
what the upper limit will be. 





MISCELLANEA. 


Tue Postmaster-General, Mr. Herbert Samuel, speak- 
ing at the Liverpool Shipbrokers’ dinner on Saturday 
night, said that his Department was experimenting with 
new machines between London and Liverpool able to send 
telegrams both ways simultaneously at a rate of 150 words 
per minute, and to transmit 1000 telegrams per hour. 
It was also taking measures to improve telephone 
communication. An advisory committee was being formed 
in Liverpool to consider methods of improving telephone 
services. 


OnE of the most convincing proofs of the value of a low- 
pressure steam heating business is furnished in the case of 
Lockport, New York, where approximately 300 buildings 
are supplied with heat during the colder months of the 
year. This company purchases electricity in bulk from 
the Niagara Falls at one-eighth of a penny per kilowatt - 
hour (} cent.). Nevertheless, in the cold season with 
coal costing 13s. 3d. per ton (English), it pays the 
company to operate its own local steam generating plant, 
and to sell the exhaust steam in the city. From the 
heating business alone during the cold season, of about 
5400 hours, it derives an income of approximately 
£9375. 


AccorpiInG to an American commercial agent in 
Australia, while, with the introduction of high-speed steels, 
every British maker put a line of twist drills on the market, 
and these made great headway at first, shop managers 
have come to realise that they are too expensive. He 
states that as: a result American twist drills are rapidly 
returning to favour. For example, the stores schedule 
of the South Australian Railway and Government Depart- 
ments for 1911-13 shows that most of the twist drills 
contracted for in this period are to be either Cleveland or 
Morse, whereas in previous years the contracts have been 
made with British makers. It is well to remember that 
the import duty on drills is very high. 


At the opening meeting of the Illuminating Engineering 
Society Mr. 1.. Gaster gave a résumé of progress in the sub- 
ject during the past vacation. He referred to the work of 
the Joint Committee on school and library lighting, the 
Optical Convention, and the Internetional Congress on 
the Prevention of Industrial Accidents at Milan in May. 
The recognition of the importance of good. illumination 
by the Chief Inspector of Factories was pointed out, and 
the importance of good Jamps in mines in preventing 
nystagmus was also mentioned. The formation of an 
illuminating engineering society in Germany was 
announced, and in the latter part of his remarks Mr Gaster 
detailed some of his experiences during a recent visit to 
America. 


In view of the re-organisation of the Government and 
the building of railroads, nickel deposits in China are 
becoming more of an economic possibility. Nickel is 
believed to occur in the south-west in fairly considerable 
amounts, since the Chinese have from time immemorial 
smelted mixtures of tin, lead, zine, copper and _ nickel 
ores, forming natural alloys of variable composition. 
Comparatively little is known of the source of nickel ores, 
however, since they occur in the south-west, where only 
recently has it been possible to carry on extensive explora- 
tion, on account of the difficulties of travel.and the hos- 
tility of the people. Within the last few years railways 
have been built through this area, and considerable 
foreign trade is being carried on, but so far apparently 
no attention has been paid to the nickel deposits. They 
are reported to occur at various places in Yunnan and 
Ssu-chuan, and are probably comparatively rich, otherwise 
the Chinese would never have worked them by their native 
methods, since they ordinarily do not work copper ores 
which are lower in grade than 15 per cent. 


Ir is announced that a report demonstrating the electric 
smelting of Canadian ores to be a commercial possibility 
is to be issued by the Department of Mines. It will cover 
the results obtained from the use of the 100-ton electric 
furnace that was erected at Sault Ste. Marie, in 1906, 
for experimental purposes, and, in addition, the perfecting 
of the process as carried out in Sweden will be dealt 
with. Such an announcement is of great importance to 
Canada, and especially to Ontario. Hitherto, remarks 
the Canadian Engineer, the extensive iron deposits in ~ 
Ontario have been scarcely touched, for two reasons : 
First, Ontario has to import all its coal; second, Ontario 
iron ores contain a relatively high percentage of sulphur, 
which could not be removed in the blast furnace. The 
new process will eliminate both these objections. Elec- 
tricity will not only smelt the ore, but by means of the 
greater heat that it will provide, it will volatilise and 
drive off practically all of the sulphur. The country 
surrounding the important iron deposits possesses valuable 
water-power resources, which for the most part have not 
yet been developed. It is thus easily seen that the intro- 
duction of the electric furnace will make possible an 
industry of vast importance to Canada. 


THE number of coal cutting machines used in the United 
States in mining coal during 1911 was 13,819, an increase 
of 565 over 1910, according to a report by Mr. E. W. 
Parker, of the United States Geological Survey. The 
leading coal-producing State, Pennsylvania, is also first 
in the total tonnage mined by the use of machines and in 
the total number of machines in use ; but in the propor- 
tion of machine-mined coal to the total output Ohio 
far outranks all other States. In 1911 Pennsylvania’s 
production of machine-mined coal was 69,131,923 net 
tons, or 47.76 per cent. of the total. Ohio’s production 
of machine-mined coal was 26,556,630 net tons, or 86.33 
per cent. of the total. Ohio is third in the production of 
machine-mined coal, though ranking fourth in the total 
production. West Virginia, the second State in total 
coal production, is also second in output of machine- 
mined coal, which in 1911 was 29,121,480 net tons, or 
48.67 per cent. of the total. Illinois is fourth in the 
quantity of machine-mined coal, with 23,093,807 net 
tons. Mr. Parker says that it is probably not an 
exaggeration to state that the bituminous mines of 
the United States could produce from 600,000,000 to 
700,000,000 net tons of coal without opening another new 
mine. 
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* action against the strikers for breach of contract. 
AGENTS ABROAD for the Sale of “ THE ENGINEER. TO CORRESPONDENTS. The strike is illegal. It was begun without due 


» 
+) A.—F. A. Brockuavs, Seile 4, Vienna. 
aust Fa OP Benois, Cangallo $41, Oficina, 14, 
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JAPAN.—KeLLY AND Wass, Loren, Yokohama. 
a’ 7 P, Marvya AND Oo. Tere and Yokohama. 


Corso Umberto, 
Hogrru, Milan ; 


29] 4. —C. Ricker, 4, Nevsk: St. Petersburg. 
R vee . . ieee pens Stee rmiTeD, 7, Sea-street (Box 489), town. 
ss \\Satrat News Acexcy, Liurrep, Johannesburg, Capetown, Durban, 


&e., and at all their Bookstalls. 
Curcken’s News Acency, 52, Pritchard-street, Johannesburg ; Hanpet. 
Hovse, Lourrep, Eloti-street, Johannesburg. 
Tur Evxcreer is filed at the offices of Mr. Victor S. Weirorp at 
Johannerburg and Durban, Natal. 
AUSTRALIA.—GorDOoN AND Gorcn, Luurrep, Me)bourne, Sydney, Brisbane, &c. 
ee VeevitLe axp Mciiex, Melbourne. 
T'crver AND Henperson, Hunter-street, Sydney. 
NEW ZEALAND.—Gorpon and Gorcn, Liwitrp, Ww i 
" C prox anp Co., Auckland ; Craic, J. W., Napier. 
—Dawson, W., axp Soxs, Liawrtev, Manning-chambers, Toronto. 
Corpos axp Goren, Linrrep, 1 y-street, Toronto. 
Monrreat News Co., 386 an’ , St. James-street, Montrea 
Toronto News Co., 42, Yonge-street, Toronto. 
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includes a copy of this Supplement, and subscribers are requested 
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CHRISTMAS NOTICE. 





_Advertisements cannot be inserted in our issue of 
Friday, December 27th, unless they are received by 
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The Railwaymen’s Outbreak. 


THERE have been many unjustifiable strikes of 
recent years, but not one so wholly indefensible as that 
which broke out suddenly on the North-Eastern Rail- 
way on Saturday last. A passenger driver named 
Knox had been convicted by a bench of magistrates of 
drunkenness. The conviction came to Mr. Raven’s 
ears and he reduced the man to the position of a 
pilot driver. This gave umbrage to the other workers. 
They clamoured for the reinstatement of Knox, and 
when it was refused struck work to the number of 
five thousand or more. We cannot imagine how 
any strike could be begun on a weaker basis. 
The men assert that the conviction was a mis- 
carriage of justice. But the magistrates have ex- 
plained that there was never the slightest doubt 
in their minds that the man was drunk. In any 
case that is a consideration with which the rail- 
way company could have nothing to do. The magis- 
trates came to the decision with the evidence before 
them. On their opinion Mr. Raven had to act. He 
would have been within his rights in discharging the 
driver from the company, but he took the milder course 
of reducing him to a lower rank until such time as he 
should reinstate himself—probably in a year. Had Mr. 
Raven done less he would have been wanting in his 





duty to the public whose lives are in the hands of 
drivers. Again, the strikers have advanced the argu- 
ment that as the man was off duty at the time he 
was found to have been drunk it was no affair of the 
railway company’s. The idea that the private life of 
his workers is no business of the employer cannot be 
sustained as a general proposition, and fails hopelessly 
in the case of inebriety in a man who has the lives 
of many of his fellow creatures in his hands, and Mr. 
Raven and the North-Eastern Railway Company may 
rest assured that the country as a whole supports 
their action. 

So weak is the men’s case that the conclusion is 
unavoidable that it is no more than an excuse for 
the outbreak. It appears that the men of the North 
Eastern have for some time complained of the 
tyranny of those in authority. Tyranny is becoming 
almost as popular a catchword in this country as 
“We are betrayed’ was in France. Of what the 


notice being given, and every man who takes part in 
it is liable to penalties prescribed by statute. In 
this case, at least, the Trades Disputes Bill cannot 
offer—unless some new gateway through its phraseo- 
logy may be discovered by legal acumen—any means 
of escape, and we trust that the law will be enforced 
with all the rigour of which it is capable. Against 
tactful and considerate handling of men we have 
nothing whatever to say, but consideration and tact 
become no more than irresoluteness and weakness 
when such rebellion and defiance as these are con- 
doned. The North-Eastern Railway Company is known 
for its conciliatory spirit, but here there is no place 
for conciliation. There is one, and only one, course 
of action to follow, and that it to stand stoutly by 
the attitude that has been taken up. The Govern- 
ment cannot in this case have the face to interpose 


| between the men and the punishment they have 


rightly brought upon themselves. Every striker 
whose berth has been filled should find himself 
unable to return to it when he comes back to his 
senses and everyone should be shown to what 
penalties his action has made him liable. We may 
add here that we regret extremely the hasty 
action that has been taken in appointing an 
inquiry into driver Knox’s case. It has every 
appearance of being a concession to the strikers, 
and we may expect as a result that in future any 
conviction or censure—as in case of a Board of 
Trade inquiry—that is unacceptable to the men may 
result in a strike. If it were desirable at all to 
inquire into Knox’s case no hint, even, that that 
course would be taken should have been made till 
after the unconditional return of the men. 

In its position the North-Eastern Railway Company 
has a right to look for public support and sympathy. 
Inconvenience, and interruption of trade, must be 
suffered by the public, and in particular by the 
traders, yet all must see that it is better once and for 
all to make it clear that such wholly unjustifiable 
outbreaks will not be tolerated than by offering to 
make the path smooth for the strikers to render their 
recurrence probable. Everything that can be done 
has been done during the past year for the railway 
workers. Far more than a justifiable amount of 
the time of the leading officers of our railways is now 
given up to the consideration of labour problems. 
Machinery for the peaceful adjustment of matters 
in dispute has been erected and put in motion, and 
the employers on all hands have shown willingness 
to reach amicable agreements. If in spite of all this. 
outbreaks are to occur because the men are not satisfied 
with the decision of a magistrate as to the condition 
of a fellow workman on a certain occasion, then we say 
all the work of the past will go for nought. Now or 
never should it be made clear that the whole body of 
public opinion is against such rebellious action, 
and that the severest measures that the company may 
employ will receive both the support of the people 
and the support of its Gevernment. 


A Clyde Conservancy Board. 


No long time has been allowed to elapse since the 





tyranny consists we are unable to say, but we have | 
not the slightest doubt that it is no more than that | 
slight amount of severity which is required to main- 
tain discipline. In an age when a schoolmaster is 
brought before a judge for whipping a naughty boy, 
it is hardly surprising that grown men should be 
intolerant of management. This is one outcome of | 
the so-called Intellectual Movement. It has taught 
people to think for themselves and their first thought 
is, ““ Why do I owe duty or obedience to this person 
or that? I have a right to live my own life, and I 
shall live it. If I work for anyone, I shall work as 


Clyde 


publication of Lord Inverclyde’s letter on this 
subject to Sir Thomas Mason, chairman of the Clyde 


| Trustees, without signs that the proposal for fusion 


of the triple control at present in existence on the 
into one ail-embracing corporation meets 
with widespread approval. It is not a new idea 
by any means, schemes of union have been mooted 


at intervals for thirty years past, especially at times 


when it was evident that division of authority 
in this, as in most other matters, tended to disunion, 


or better, perhaps, to differences of opinion on 


matters of general policy, causing friction and 





his equal, not his sub-ordinate, and if he endeavours 
to show me that there is a difference in our position 
I will soon let him see his mistake.” Anyone who 


can scarcely have failed to notice this tendency. 
It is not our place to say where its causes are to be 
found or by what means it may be corrected, but it | 


and security of no country 1s worth a day’s purchase. 
In industry, and particularly in such industries as 
are concerned with the transport. of living beings, 
discipline and implicit obedience .are absolutely 
essential. “‘Ready obedience” was once held up as a 
virtue ; now, it is regarded as a weakness, and we 
are asked to replace it .by “reasoned acquiescence.” 
The new age asks Why ? before it obeys orders, and 
carries on an argument with its superiors. Such a 
state of affairs is intolerable, and every organisation 
that resists it will have the willing support of all 
intelligent people. We are pleased to learn that the 





Snip RouanpseEck, 





railway company in this instance proposes to take 





difficulty that would not emerge were the control 
vested in one body whose interests would be co- 
} extensive with its authority. 
endeavours to follow the mental attitude of the day a man of Lord Inverclyde’s standing and knowledge 
to intervene at a critical time in the history of the 


It has remained for 


port, for the points at issue between Greenock 
Harbour Trustees and Corporation and the bond- 


is ours to say that as long as it obtains the peace | holders of the Trust, together with the decision of the 
| Clyde Trustees to build a huge dock, do constitute 
a very important juncture in the affairs of the Clyde. 
The two main factors in the present position are 
in a sense quite separate. 
proposal, arising principally out of the peculiar 
position of matters in the Greenock Harbour Trust, 
offering at the moment what is perhaps an unequal]<d 
opportunity for overtures of union, might and probably 
would have been made independently of proposals for 
the provision of new dock accommodation, but the 
question whether the present proposed position at 
Renfrew of the large dock is as suitable as an alterna- 
tive situation near Greenock makes the issue more 
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involved, and has, no doubt, hastened matters. 


Lord Inverclyde’s letter welds the two proposals 
into one, but Sir Thomas Mason in his reply is careful to 
separate them. It is interesting to note the difference 
of tone with regard to the formation of a Conservancy 
Board in Sir Thomas’ present reply, as compared 
with that of last year. In February, 1911, he wrote 
to Lord Inverclyde: “I fear, even granted that the 
Clyde Trustees were willing to amalgamate with 
those further down, it would under the most favour- 
able conditions be a long and tedious process before 
consummation could be attained, and in the mean- 
time I feel that our natural operations would be 
impeded to the general disadvantage of the best 
interests of the port.” He now writes: “I do not 
know the views of my colleagues in the Trust, but 
if there can be shown to be a general desire on the 
part of all concerned to bring all the harbour and 
navigation interests on the river and Firth of Clyde 
under one authority, [ believe the Clyde Trustees 
would not stand in the way of the consummation of 
some such scheme on terms that would be in the best 
interests of the Clyde as a whole.” The later of these 
two expressions of opinion, while it does not expressly 
commit the chairman of the Trust one way or another, 
marks a distinct advance in the direction of amal- 
gamation. Sir Thomas Mason further writes that 
hefore he would be justified in taking the initiative 
on such an important subject it would be necessary 
that he should be able to inform his colleagues that 
the parties now engaged in promoting rival measures 
at Greenock are both agreeable to enter into negotia- 
tions about the matter with the Clyde Trustees, and 
that an outline of the main features of the scheme 
should be provided as a basis on which to con- 
sider it. This also is surely an indication of willing- 
ness to move in the right direction, for it may be 
assumed that Lord Inverclyde, who represents large 
interests in both Glasgow and Greenock, is in the 
position of being an intermediary between the parties, 
and he has already expressed the opinion that no 
insuperable difficulties may be expected on the finan- 
cial side of the proposition. The Provost of Greenock 
has expressed the sentiments of the Corporation over 
which he presides, and these are not likely to be 
seriously opposed by the bondholders of Greenock 
Harbour Trust. He says it is quite sympathetic 
with the scheme, provided always that the interests 
of Greenock are conserved, and he has conveyed this 
feeling to Lord Inverclyde, in the capacity of inter- 
mediary. He has also approached some members 
of the Clyde Trust informally on the matter, 
and has been advised to put the business of 
the harbour into a good working position, so 
that the Clyde Trustees might be able seriously 
to consider the possibility of coming to terms. 
Settlement of the matter does not lie wholly with 
these two bodies, for there are the interests of the 
Harbour Trusts of other places on the river to con- 
sider, and those of the Clyde Lighthouse Trustees 
have also to be taken into account, but the back of 
the problem would be broken if these two large Trusts 
could agree upon an acceptable method of amalga- 
mation, and the smaller issues would probably find 
an easy adjustment. There can be no doubt that the 
harbours of Greenock need a considerable expenditure 
of money to put them into thorough going order, 
but surely this necessity could be allowed for by 
valuation in the process of coming to terms. It 
makes little difference whether an existing Trust, or 
a prospective one, spends capital on improvements 
if allowance be adequately made. Smaller questions 
should all be sunk in the main consideration of the 
important suggestion now made, for that it is an 
important one, calling for serious consideration at 
a critical juncture is a feeling that is gradually 
permeating the district. Sir Thomas Mason 
refers in his reply to Lord Inverclyde’s remarks 
upon tke most suitable situation for the projected 
new dock in much the same terms as last year; that 
the site at Renfrew was fully considered, and unani- 
mously agreed to by the Clyde Trustees, that the land 
necessary had been acquired, and that the dock would 
he divisible into two short docks, available for vessels 
of moderate dimensions. All this is perfectly true, 
but is the question not seriously altered now by the 
proposition to amalgamate and to place the dock at 
Greenock ? This contingency presumably was not 
seriously considered, the possibility of amalgamating 
the interests of Glasgow and Greenock came into 
view later on as a practical proposition. The two 
separate suggestions are now so interdependent that 
in the present situation it is almost necessary to 
consider them as one, or at least to judge them 
together, for if it were made easily possible to regard 
(rreenock and Renfrew as equally available, it can 
hardly be doubted that for a dock of the proposed 
dimensions, designed for the primary condition of 
docking the largest vessels afloat, Greenock makes 
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an appeal which Renfrew cannot weaken. Sir 
Thomas Mason does not discuss this point. He lays 
stress on the divisibility of the dock for accommodat- 
ing smaller vessels ; but surely that applies equally 
to Greenock, and many vessels would be docked there 
that at present go to Glasgow, and this would leave 
more docks available in close proximity to the ship- 
building yards of the higher reaches of the river than 
there are at present. There should be no rivalry 
between Glasgow and Greenock. The latter began 
its career as the Port of Glasgow, and if the larger 
view of the matter be taken, it may now begin a new 
era of prosperity as a new Port of Glasgow, and 
Glasgow itself find its borders extending to the whole 
length of the river, whose history sheds such lustre 
upon the capable management and business capacity 
of the men who have made it what it is to-day. 

It is eminently a case for free expression of opinion, 
without delay, so that the problem may be viewed in 
all its bearings before it is too late. Whatever may 
be the final course dictated by the united counsels 
of those responsible, Lord Inverclyde is to be thanked 
for drawing public attention to the matter before 
the parties concerned are committed to definite 
action. Already he has addressed letters to Pro- 
vost McMillan and Mr. William Johnstone, as 
representing the Corporation and Harbour Trust 
interésts at Greenock, in which he remarks on the 
“reasonable and encouraging” reply from Sir 
Thomas Mason to his letter, and approving of the 
request made in it for a working proposal as a basis 
of negotiation. He expresses his opinion that the 
borrowing powers of Greenock and other towns would 
be more economically exercised by a consolidated 
central authority, and asks for an early appointment 
with the representatives of the two bodies now pro- 
moting rival Bills in Parliament in order to discuss 
the question in the new light. He states his sole 
desire to be promotion of the prosperity of all the 
harbours of the Clyde, and expresses the view that 
this desire is one generally felt by those interested and 
responsible. With all this we cordially agree. The 
Glasgow Chamber of Commerce has discussed the 
question, and informally approved of it. The 
Greenock Harbour Authorities have also agreed to 
meet Lord Inverclyde at an early date to consider 
the question of amalgamation. 


Increasing Cost of Workmen’s Compensation. 


Ir is a matter of serious importance to employers 
in general to find that the expenditure incurred 
in insuring against their liability under the 
Workmen’s Compensation Act of 1906 is increas- 
ing every year. Those employers who cover their 
risks in this respect with insurance companies have 
probably had some difficulty in reconciling the vary- 
ing statements made by different insurance companies 
at the annual meetings. On the one hand, it has been 
asserted that the business has proved to be profitable, 
whilst on the other it has been declared to have been 
of an unremunerative character. It is quite possible 
that some companies may for a time have been for- 
tunate in the risks which they undertook, but a 
different conclusion has no doubt been brought 
about with the gain of experience similar to that 
possessed by other insurance institutions which have 
been in the business since the earlier Acts were passed. 
Indeed, proof is already on record that employers’ 
liability insurance as a whole has not only been 
unprofitable to the companies concerned, but also 
that it has resulted in a loss in so far as the entire 
country is concerned. The latest information on the 
subject, which has only now been rendered available, 
relates to the year 1910, and is embodied in the state- 
ments deposited with the Board of Trade by the 
insurance companies which transact employers’ 
liability business. On the one hand it is shown that 
the total amount of premiums received by the com- 
panies in 1910 was £2,684,000. On the other, the 
statements indicate that the payments for claims, 
including legal and medical expenses, amounted to 
£1,844,000, whilst the payments for commission and 
expenses of management reached £933,000, making 
a total outlay of £2,777,000. It will thus be seen that 
the expenditure exceeded the premium income by 
£93,000 ; in other words, a total loss of this amount 
was incurred on the whole of the employers’ liability 
insurance in 1910. At the same time the prosperity 
of certain companies suggests that heavy losses must 
have been experienced by others engaged in the busi- 
ness of employers’ liability in general, including 
workmen’s compensation. 

It has already been mentioned that the cost of 
compensation under the Workmen’s Compensation 
Act of 1906 has increased in recent years. This fact 
is illustrated in the Blue-book dealing with the pro- 
ceedings under this Act in 1911, and it is worthy of 


‘note that the Home-office authorities have now for 





the first time set forth the actual number of persons 
employed in the seven groups of industries from which 
returns have been collected. It is further worthy of 
note that, as was threatened in previous reports, legal 
proceedings against employers for failure to make a 
return were undertaken for the first time in 1911], and 
in each of the seventeen cases a conviction wags 
obtained. A year ago the number of persons 
employed in the seven groups—shipping, factories, 
docks, mines, quarries, constructional work, and 
railways—was stated to be “ just over seven millions,” 
We are now told that the number was 7,025,000 in 
round figures in 1910, as compared with 6,560,000 
in 1909, whilst an advance to 7,305,000 took place 
in 1911. It was perhaps natural to expect from the 
greater industrial activity represented by the higher 
figures for last year that the number of cases of com- 
pensation for accidents would show an increase, but 
the actual augmentation was considerable, jiaving 
regard to the expansion of 280,000 in the number of 
workers as compared with 1910. Apart from the 
growth in the number of cases of fatalities, which 
was mainly due to the terrible loss of life in connection 
with the Hulton colliery disaster at the end of 1910, 
the cases of disablement in 1911 amounted to 415,03], 
as contrasted with 378,340 in the previous year, 
This is an increase of over 40,000 persons over 1910, 
whereas the advance in 1910 over 1909, when the 
number of workers rose by 465,000, was 45.000, 
The figures for last year tend to show that the pres- 
sure of business, ‘ speeding up,” and probably care- 
lessness and indifference to danger, were respoiisible 
for the great increase in the number of accidents, and 
consequently of cases of compensation, as compared 
with 1910. 

It is scarcely surprising in the circumstances set 
forth to find that the charge for accident compensa- 
tion in the seven groups of industries combined 
increased per person employed in 1910 as contrasted 
with 1909, whilst a further advance in the average 
charge took place in 1911. If the industries are taken 
into consideration separately it is shown that the 
expenditure per worker has risen in the past two years 
in shipping, factories, docks, mines, and quarries ; 
in constructional work there was a decline in 1910, 
but a fresh increase in 1911; and in railways the 
large advance in 1910 has been followed by a slight 
decrease in 1911. We have omitted the detailed 
figures in these groups, but it may be of interest to 
select three items from those included under the 
heading of factories. Thus, for instance, the charge 
for compensation per person employed in the metal 
(extraction, &c.) branches was 8s. 8d. in 1910 and 
9s, 2d. in 1911; in engine and shipbuilding the aver- 
age advanced from 12s. 10d. to 15s. O§d.; and in 
other metal work the charge increased from 5s. 04d. 
to 5s. 2d. in the two years respectively. It is of 
importance to observe that employers, either by 
mutual indemnity societies or quite independently 
on their own account, continue to undertake the 
major portion of the insurance business, but nothing 
is generally known regarding the working expenses of 
the societies or the costs of the uninsured workpeople. 
On the other hand, the cost of management and com- 
missions paid by the insurance companies represent 
50 per cent. of the total amount paid by them as 
compensation. It is assumed that the managerial 
and other expenses in the case of the mutual indem- 
nity societies are lower than those of the companies, 
and it would therefore be of value to other employers 
who are outside of these societies if the latter, if 
willing to do so, would throw some light on this 
delicate question from the experience gained in the 
past few years. 








OBITUARY. 


ANDREW JAMIESON. 


Tue death took place on the 4th inst., at his house, 
16, Rosslyn-terrace, Kelvinside, Glasgow, of Andrew 
Jamieson, M. Inst. C.E., formerly professor of eng!- 
neering and electrical engineering in—and for a time 
principal of—the Glasgow College of Science and 
Art. Professor Jamieson was well known throughout 
the country as a consulting engineer, and wes the 
author of a large number of works on electrical and 
engineering subjects, widely recognised and made 
use of as standard text-books. For a number 0! 
years latterly Professor Jamieson conducted, on an 
extensive scale, tuition by correspondence in 
the special branches in which he was an acknowledged 
authority. 

Professor Jamieson, who. was in his sixty-third 
year, was a son of the late Rev. Dr. Jamieson, of 
Aberdeen. He was born at Grange, Banffshire, and 
was educated at the Gymnasium, Old Aberdcen, 
and at Aberdeen University. While attending the 
University, and at the age of seventeen years, he 
began a course of training as an engineer, first in the 
marine engineering and shipbuilding works of Messrs. 
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Hall, Russell and Co., Aberdeen Ironworks, and 
afterwards in the works of the Great North of Scotland 
Railway Company. After some time in the latter, 
he was put in charge of the locomotive and carriage 
department drawing-oftice of the company. In 
1872, when he was twenty-nine years of age, Mr. 
Jamieson was selected by Sir William Thomson 
(Glasgow) afterwards Lord Kelvin—and Professor 
Flecming Jenkin (Edinburgh) as one of their assistants, 
and shortly afterwards he was appointed to super- 
vise their electrical engineering testing staff at 
Siemens Brothers’ works, Woolwich, at which at the 
time the manufacture of submarine cables for South 
America was proceeding. The next two years were 
spent laying, repairing, and testing cables and land 
lines from the Amazon River down the coast of 
Brazil to the Banda Oriental. On his return to this 
country Mr. Jamieson was selected by the late Sir 
John Pender and Sir James Anderson, of the Eastern 
Telegraph Company, and was sent to the Mediter- 
ranean as Chief electrician to atténd to the installation 
of Marseilles-Malta cable, and from 1877 till 1880 
he took a principal part in most of the Eastern Com- 
pany's cable expeditions in the Grecian Archipelago, 
along the East Coast of Africa, and on the Indian 
Coast. During the Russo-Turkish war Mr. Jamieson 
was electrician of the expedition entrusted with the 
work of connecting the fleet in the Black Sea with 
the main system of the Eastern Telegraph Company, 
to enable the Admiralty in London to communicate 
direct with the naval commanders in the East. 
In 1880 Mr. Jamieson was appointed principal 
of the Glasgow College of Science and Art, which was 
amalgamated in 1887 with Anderson’s College and 
with the Mechanics’ Institute, and thus formed the 
Glasgow and West of Scotland Technical College 
now the Roya] Glasgow Technical College. In the 
latter institution he was elected Professor of Engineer- 
ing and first Chairman of the Board of Studies, and 
finally Chief of the Electrical Engineering Depart- 
ment. In course of time he devoted himself to 
electrical engineering entirely, his services being 
much requisitioned as consultant and adviser to 
shipbuilding and engineering firms on the Clyde in 
the matter of lighting ships and works electrically. 
Thereafter, in addition to consulting work, having 
relinquished his professorship, he engaged largely 
in the work of education through the medium of corre- 
spondence. Altogether over 6000 students have 
studied for their profession or engineering trade under 
Professor Jamieson’s direction. Many of these have 
successfully passed for the studentship and associate 
membership of the Institution of Civil Engineers, 
as well as for Whitworth Exhibitions and Scholarships, 
&e. The revision and maintenance of his numerous 
published works on engineering, which have all run 
into many editions, to keep them abreast of every 
advance, formed in itself a notable task. As a mem- 
her of various societies connected with the engineering 
profession, Professor Jamieson contributed largely 
to the * Transactions.’”’ He received a ‘“ Telford 
Premium” from the Institution of Civil Engineers, 
while the Institution of Engineers and Shipbuilders 
in Scotland awarded him its gold medal. Professor 
Jamieson was the patentee of several inventions. He 
acted as arbitrator in a number of engineering 
disputes, and his services were often retained for 
municipal and other engineering undertakings in 
the capacity of consulting engineer. 
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“information ordinarily used in the design and 
construction of roads warranting an expenditure of 


5000 dols. to 30,000 dols. per mile.” This definition Théorie du Navire. 
Octave Doin et Fils, Paris. 
ae : THESE two small and compact volumes form with 
mformation which would be required in the case of | two others previously published, ** Naval Construc- 
‘road, the construction of which would be very costly | tion,” by M. . 
on account of the natural difficulties to be encountered | Boilers,” by M. Drosne, a complete treatise upon the 
or the ‘nusual character of the provision for traffic. | whole subject of naval architecture. 
What is, perhaps, of more importance, the authors | so often is the case with technical books, the outcome 
do not attempt to deal with those classes of cheaply | of prepared courses of lectures delivered to students. 
made roads, such as fair-weather roads on earthy | In this case the matter is symmetrically and pro- 
strata or permanent local roads on favourable ground, gressively arranged, simply and clearly set down, and 
the construction of which, like that of very costly | presented in volumes of convenient size for easy 
mountain roads, presents more of features dependent | handling, and provided with a good index. 
The first volume is in two parts, of which the first 
'0 orderly marshalling than do those roads which goes very fully into the hydrostatical conditions of 
ordinarily fall withtn the range of first costs selected floating bodies generally and develops this subject 
hy the authors. The facet that they have made this | in its particular application to ships. 
choice has almost the force of a chapter on classifica- | statical and dynamical stability, trim, metacentric 
ares \t the sametime it must not be overlooked that height, launching, docking, stranding, and invasion 
a larse part of the intormation does apply to roads | of compartments by water are treated in the con- 
generally, especially the chapter on ‘‘ The Survey,”’| ventional manner. ; 
and to roads which though unmetalled or only par- of stability may be obtained experimentally from 
ally inetalled are effectively designed as earthworks. | models, and how the effects produced by filling com- 
the authors divide their book into two parts, | partments is similarly investigated ; he wisely remarks 
Theory of Design” and “ Practice of Design and | that the accuracy of results given by this experimental 


of its range is highly to be commended. We know 
at once that we need not look for the additional 


upon local conditions and less of features reducible 


the latter 370 pages ; but this includes a large pro- 
portion devoted to mathematical tables. In addition 
to the tables of mathematical functions, the formal 
or purely computative matter, to be found in different 
parts of the book, includes very useful tables, the total 
of sixty-seven including some relating to the follow- 
ing subjects :—Ruling grades in present use ; maxi- 
mum run-off from small ‘ water-sheds’’ (catch- 
ments); discharge capacity of small culverts ; pro- 
perties of road rocks (three tables); sight distances 
on curves in cut (cutting); proportion of sizes of 
crusher output ; amounts of cement for culverts ; and 
moments of inertia for ordinary shapes. The costs 
data are, of course, applicable only to the United 
States, or relate to certain roads, but some of them are 
convertible to the conditions of other places. Special 
praise must be accorded to Chapter VIII., ‘‘ The 
Survey,” which is so well done that it:need not be 
described in detail. It includes a table of functions 
of the 1 deg. curve on a basis of R = 5730ft., and 
tabulated to tenths of a foot. The ‘ Notes on 
Construction ” include a table of quantities for ferro- 
concrete culverts of a given type, from 1}ft. by 2ft. 
up to 5ft. square, for lengths from 20ft. to 5Oft. 
Such a table provides a convenient basis for compari- 
sons and is useful for preliminary estimates. Part IT., 
to which attention has so far been confined, is, then, 
to be commended as a well-planned collection of the 
kind of matter which the title and sub-title of the 
book lead one to expect. 
It is necessary to look at Part I., “Theory of 
Design,” in a somewhat different light. The word 
“theory ”’ is not well chosen, the basis of the subject 
matter in each case being usually either experiment 
or the practice of a State highway department, 
except where the passages are descriptive of materials. 
The highway departments most frequently referred 
to are those of New York State and Massachusetts. 
To a considerable extent the information given in 
this part of the book relates to matters of fact or of 
opinion sufficiently well supported to be beyond 
cavil in a work of this character. The authors have 
done the work of selection with considerable skill, 
since they must be praised not only for what has been 
put in, but also for what has been rightly left out. 
It is, perhaps, desirable to make a few criticisms 
which do not involve the authors, but relate to the 
practice of which they are exponents. The most 
important of the matters which, in this sense, attract 
attention is that of the design of the cross sections of 
roads, including the shoulders. Many of the sections 
illustrated exhibit features which suggest that 
American practice is behind that of some other 
countries in several respects. In a good many cases 
the thickness of the crust is less, and sometimes 
much less; near the edges than in the middle; yet, 
on account of the camber the heaviest loads are near 
the edges. Another feature which attracts attention 
is that the margins slope towards the ditches with a 
fall which in some eases is 1 in 12, encouraging, one 


Possibly the “standards ”’ are more for show than for 
use. It is difficult to understand how any particular 
section can be exactly right on soils which differ 
considerably from one another. Another point that 


apparent lack of any rule for variations in the thick- 
ness of a slab culvert or box culvert roof in propor- 
tion to the depth below the road surface. 


form of the model to that of the ship, and the exact 
adjustment of the centre of gravity of the model to 
correspond with that of the ship; an error of one 
millimetre in the model involves an error of five 
centimetres in a ship of which the model scale is 
one-fiftieth ; all this is very clearly put. It is rather 
astonishing to find eight pages of text devoted to 
considerations of the effects on stability and buoyancy 
of “soufflages,”’ for which we have no exact term, 
but which are appendages or additions to the original 
form of a ship, made in order to increase water plane 
area and so to remedy an inherent defect of stability 
in design. In contrast to this we search in vain for 
any mention of the’ important and more practical 
side of modern naval architecture, dealing with the 
stability and buoyancy of submarines, either when 
floating or submerged. One naturally looks for a 
chapter on this subject in a French volume dealing 
with the hydrostatical considerations of shipbuilding, 
for it is coming more and more into prominence 
whilst the discussion on ‘ soufflages”’ might have 
been omitted with little loss to anyone. 

The process of “inclining”? a ship to ascertain 
experimentally the actual position of her centre 
of gravity is clearly described,*the method adopted 
to damp the oscillations of the long pendulum being 
interesting, the bob is made to swing wholly sub- 
merged in a small vessel containing water, the oscilla- 
tions being thereby quickly wiped out and the read- 
ings easily obtained. The second part of the first 
volume is almost completely taken up with mathe- 
matical and geometrical studies of the various prob- 
lems presented. 

The second volume discusses on the customary lines 
the problem of waves and their effects upon floating 
bodies such as ships, the mathematics of the question 
being very fully dealt with. ‘‘ Treatment of Resist- 
ance of Ships ”’ also follows the usual method, and a 
succinct description is given of experimental tank 
methods, the particular application and machinery 
of the Paris tank being clearly sketched ; Froude’s 
system is there adopted in all particulars. Informa- 
tion with regard to the application of the laws of 
mechanical similitude, influence on resistance of 
depth of water, trim, &c., are much the same as that 
given in text-books of our own and other countries. 
The effect of propellers on hull resistance is lightly 
touched on, but the propeller problem proper is not 
dealt with, that being part of the matter contained 
in the companion volume on “ Marine Machinery.” 
Considerable space is devoted to the steering qualities 
of different forms and the position of rudders and to 
various methods of obtaining turning circles, but 
nothing emerges that is not already well known. 
Methods for preventing rolling are described, the 
results of investigations made by M. Boubnoff, M. 
Bassetti, M. Victor Cremieux, and Herr Otto Schlick 
on the subject being given. 

The ingenious apparatus called the ‘* Navipendu- 
lum,” designed by M. Russo, of the Italian Navy, for 


would suppose, rather than checking, the scouring | the study of rolling problems, by means of which the 
action which the grass margins of many English | motions of ships among waves may be reproduced 
roads are designed to prevent. The worst of the|in the laboratory is described and its principle 
cross sections, from this point of view, is a New|expounded. As might be expected from a late 
Jersey example in which the whole profile from| professor at a technical school, the mathematical 
ditch bottom to ditch bottom is an are of a cirele.| treatment all through is strong. The volumes are 
Further, considering the important character of, good text-books for students of naval architecture 
some of these main roads, the crust: thickness seems ] in France, but we do not think much more light is 
insufficient for strength in some cases, and in other | shed on the subject than may be found in existing 
cases the top course too thin to wear economically | publications. 





SHORT NOTICES. 
Steam Boilers and Boiler Accessories. By W. Inchley. 


suggests the limitations of standard designs is the | London: Edward Arnold. Price 8s. 6d. net.—This 
volume constitutes a noteworthy addition to the literature 
of the steam boiler. Its outstanding qualities are the 
clearness of its style, the absence of mathematics, and 
the essentially practical nature of its interests. In the 


; The book is very well printed, the small figures 
Highways, and Mr. E. A. Bonney is chief draughts- | in the tables being remarkably clear. 
100z., and the size Tin. by 4}in. by fin., quite a 
As stated in the sub-title, this handbook contains | convenient size for the pocket. 


Par M. Bourdelle. 


The author describes how curves 


first chapter there is a very good account of the materials 
used in the construction of boilers. The second chapter 
considers fuels and combustion, and contains many 
numerical data. The design of boiler furnaces, fire-bars, 
grates, and mechanical stokers is dealt with in chapter ITI., 
and in Chapter IV. natural and forced draught is discussed. 
Chapter V. treats of the generation of steam and the 
transmission of heat. In connection with the latter 
subject we note that the author is a disciple of Professor 
J. T. Nicolson. Chapters VI. to IX. are descriptive of 
selected types of boilers, of boiler accessories, and of 
boiler mountings. Chapter IX. also deals with the design 
of steam pipes, their drainage, expansion, and vibration. 
In Chapter X. the questions involved in the selection 
and treatment of a boiler feed water are gone into ; 
Chapter XI. is headed “‘ The Practical Running of Boilers,” 
and in the twelfth, and last, chapter the manner of con- 
ducting a steam boiler trial is described. The illustra- 
tions in the volume are numerous, and in most cases 
excellent. 

Toothed Gearing. By Geo. T. White. London: Scott, 
Greenwood and Son. Price 3s. 6d. net.—This is an excel- 
lent little volume, clearly written and clearly illustrated, 
on the design and action of the principal forms of toothed 
gearing. Actual gear cutting is not dealt with, but we 
understand that this aspect of the matter is to be taken 
up in a forthcoming companion volume. The author 
deals with practically all the forms of toothed gearing in 
common use, including spur wheels with cycloidal and 
involute teeth, helical wheels, bevel wheels, and worm 
gearing. The book also contains particulars regarding 
the setting out of pin gearing, non-circular wheels, lobed 
wheels, and oblique worms and wheels. There are separate 
chapters on the strength of teeth, on the durability of 








Construction.” ‘The former occupies 116 pages and | method depends entirely upon the similarity of the 





teeth, on trains of wheels, and on the odontograph. 
e 
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AN AEROPLANE CATAPULT. 


THE naval man has looked upon the aeroplane with 
somewhat more of doubt than his military brother, and 
his scepticism has been largely justified. He was reluc- 
tant to admit that so frail an aircraft could ever adjust 
For naval service 
it was recognised from the beginning that an aeroplane to 


itself to the rugged service of the sea. 


Pacific coast of the United States and in San Francisco. 
The U.S.S. Pennsylvania was rigged up accordingly for 
the trial and upon her after deck was built a sloping plat- 
form 119ft. long and 3lft. 6in. wide. A fantail a little over 
14ft. long and with a slope of 30 deg. formed the aftermost 
end of the runway. The whole platform was provided 
with guards and guide rails were laid in the middle of it 
to ensure greater safety both on alighting and departing. 
In order to check the headway of the biplane after landing 














HYDRO-AEROPLANE LAUNCHED FROM CATAPULT 


be of practical value should be capable of getting away 
from the ship easily and of returning to that mobile base 
under weather conditions which would be similar to those 
under which an army flying machine would operate from 
a military position ashore. 

Initiative in showing how the aeroplane might be of aid 
to the fleet was taken in the United states, and the first 
demonstration in this direction was given searcely more 
than two years ago. The late Eugene Ely, an American, 
had done some decidedly remarkable flying prior to his 
proposing to make a flight from a warship. Mr. Ely 
had become thoroughly familiar with the reliability of the 
Curtiss biplane, and he felt that his proposition, though 
a novel one, involved no unreasonable risk. Accordingly 
the naval authorities directed that the scout cruiser 
Birmingham be fitted out for the test. This involved 
building a sloping @latform 83ft. long and 24ft. wide from 
the top of the chart house forward to the ship’s stem. The 
runway had a slope of 5 deg. and at the bow was 37ft. 
above the water. The actual running distance from the 
front wheel of the biplane to the edge of the platform was 
57ft., and in that interval the machine was to acquire 
sufficient momentum to get it afloat in the air by the time 
it cleared the Birmingham's stem. The programme pre- 
seribed that the scout cruiser should steam out into 
Chesapeake Bay somewhere in the neighbourhood of Old 
Point Comfort, head into the wind, and Ely was then to 
launch his biplane and fly on to Norfolk, something like 
twelve miles away. Unfortunately the day was rainy 
and the wind squally, and after waiting for better con- 
ditions for some hours, Ely decided to take his chances 
rather than delay longer. From the anchored ship he 
swept away but narrowly escaped coming to a halt in the 
water a short way off through a miscalculation in man- 
wuvring his planes. Happily he arose even though his 
propeller tips hit the water. However, salt water splashed 
upon his goggles, the rain came down harder, and his 
guiding landmarks were veiled from his view, and after 
being the air something like four minutes, rather than risk 
the consequence of his confusion, he landed upon a nearby 
beach, having covered a distance of but two and a half 
miles. The performance proved that a flying machine 
could get away from a ship if a platform of sufficient length 
were provided, and it was evident that the best place to 
put such a runway would be upon the after deck where 
there was more room for a long launching incline. In 








1. Motive cylin7er. 

2. Compressed air flask. 

$ Balanced valve feeding air from tank into motive cylinder. 

+. Cam on crosshead of piston by which the valve is gradually opened 


to *‘ full 


upon the runway, sandbags were laid upon the platform, 


opposite bags being connected by a line which would | 


engage hooks on the forward end of the landing carriage 
of the aeroplane. It is not necessary to go into further 
details. On the 18th of January, 1911, Ely flew from the 
shore and alighted upon the Pennsylvania’s platform after 
a flight of ten miles. The biplane reached the ship at a 
speed of 40 miles an hour and was brought to a standstill 


by the sandbags within a run of 30ft. and without percep- | 


tible jar or the slightest injury to either the machine or the 


i 
requirements of thenavy ? Mr. Glenn H. Curtiss wag the 
| busy upon this puzzle, and his hydro-aeroplane was given 
its first test by the United States naval authorit ios bs 
| a@ month after Ely’s flight to and from the Penn; ylvania, 
| Again, the same ship played a part in the performancg. 
| and Mr. Curtiss flew from North Island, near San Diego’ 
| California, and alighted upon the water alongside of _ 
cruiser, which was then in that neighbourhood. The 
| hydro-aeroplane was lifted aboard ship, later lowereq 
| over the side, and from the water Mr. Curtiss arose and 
| returned to his camp on shore. Here was a flying machine 
| that could be held afloat by its single pontoon, and jt 

could alight upon the water and rise from it again at the 
will of the aviator, provided the surface were fairly mooth 
But a calm sea was not to be counted upon under any but 
exceptional circumstances. Of course, it is quite clear that 
it is one thing to settle upon broken water and drift there 
and quite another thing to get headway enough: to rise 
again. While the Curtiss “‘ hydro” can do this to some 
extent, still the conditions are not truly such as a s: faring 
man would properly call rough. How, then, is the hydro. 
aeroplane to get away from her ship base in the first 
instance ? Of course, the long launching platform jg 
out of the question. This is the puzzle upon whi: } Cap- 
tain Washington I. Chambers, U.S.N., has been \ rking 
for more than a year, and his aeroplane catapult is the 
practical answer. 

He has striven to devise a thoroughly simple app iratus 
for getting ** hydros ”’ away from a ship in the quickest 
manner and over the shortest track, the object being to 
avoid carrying on board the vessel any more paraphernalia 
than is absolutely necessay to accomplish the desired «ject, 
As a matter of fact, the Chambers’ aeroplane ca apult 
occupies extremely little space ; it can be mounted for 
use on top of a turret and thus turned most conveniently 
to face the wind; it can also be shifted easily to any 
position on the ship, and it can be speedily and readily 

| dismounted and stowed away clear of the guns. Hence 
it is in marked contrast to the cumbersome ruiways 
hitherto experimented with. 

Nearly every large fighting ship and most naval aivili 

| aries have air compressors aboard, and this naturally 
prompted Captain Chambers to settle upon this propulsive 
energy for his catapult. In service a tank or tanks would 
be suitably placed near the catapult stations and these 
| could be filled either directly from the compressors or 
| from some other sources of reserve supply. Connections 
could then be easily made with the operative mechanism 
of the catapult. For this purpose the compressed air 








A TEST OF THE CATAPULT 


aviator. The head of the aeroplane was reversed and 
after a short stay aboard of the ship Ely started off upon 
his return trip successfully. The weather conditions were 
most favourable both upon the flight seaward and the 
return journey to the shore. The test showed that a 
skilful aviator could use a naval craft for a base, but there 
was still much to be desired. 

What would happen if the flying machine alighted upon 
the water? It was fully recognised that gusty winds 
might make it exceedingly difficult if not impossible to 








5, Pulleys of multiplying gear by which tractive speed of the wire rope 
drawing launching car, 6, is regulated. 

7. Holding-down band which is released by a tripper. 

8. Wooden block. 

9. Sandbags used in preliminary testing of the catapult. 


CATAPULT FOR LAUNCHING HYDRO-SEROPLANES 


this country we are familiar with the exploit of Acting- | 
Commander C. R. Samson, R.N., in flying from a platform | 
erected over the bows ot H.M.S. Africa on January 11th | 
last, about fourteen months after Ely’s performance from | 
the U.S.S8. Birmingham. | 

It was not enough that the aeroplane should be able to | 
leave a ship ; it should also be able to return to its floating 
base, and this Ely undertook to demonstrate early in 1911. 
At that time he was making exhibition flights on the 


reach the deck of the ship directly from the air. And even 
if the aeroplane could get back to the naval craft, still the 
launching platform was undesirably cumbersome and 
certain to interfere with the working of some of the guns. 
Would this impairment of offensive capacity be compen- 
sated for by the scouting value of the flying machine ? 
To the cold-blooded fighting man this did not seem likely. 
The novel adjunct did not promise to pay for the military 
sacrifice. How, then, was the flying machine to meet the 


drives the piston of a small cylinder, and the total stroke 
is something like 40in. The actual travel of the launching 
carriage is nearly 35ft., and this is accomplished by employ 
ing a wire rope purchase which multiplies the movement to 
any desired degree. The speed and the stroke of the piston 
and the velocity and travel of the launching carriage are 
thus susceptible of perfect control to meet any service 
condition. 

The first trial apparatus was tested at Annapolis, 
Maryland, on August Ist—the mechanism being mounted 
rigidly upon a wharf—but with little success. The apparatus 
tested at the Navy Yard in Washington on November 12th 
was an improved form of the Annapolis catapult. It was 
perfectly plain that the speed of the supporting car should 
be accelerated smoothly instead of being violently jumped 
from a standstill as it had been in the previous case. In 
the present apparatus the pressure is automatically and 
gradually increased throughout the stroke of the piston. 
The balanced valve of the cylinder is progressively opened 
to full power by means of a simple wedge-shaped cam 
which is attached to the travelling block on the head of 
the piston-rod. This gives a very easy acceleration and 
the car attains its maximum velocity without violence 
When operating, both the aeroplane and the carriage on 
which it is supported are projected beyond the tracks at the 
end of the run, and this total movement from standstill 
to departure is effected in about one and a half seconds. 
In the experimental catapult at the Navy Yard in Wash 
ington the car drops into the water when free from the 
tracks and is then hauled on board the float by a rope 
attached to it. This would be the order of procedure 
should the catapult rails extend to the side of the ship. 
Otherwise means will be provided to catch the car or arrest 
its movement so that it can not hit the deck and be 
damaged. 


At Washington the catapult was mounted upon a float 
and the bottom of the hydro-aeroplane was not more than 
2ft. above the water. Nevertheless, when discharged 
the machine gradually rose in a steady, beautiful flight 
immediately after leaving the rails and showed no tendency 
whatever towards dropping upon the river. No part oi 
the machinery or fittings was ruptured and no signs of 
weakness of any sort developed in any direction. It is 
true that the air was practically calm at the time, but this 
in itself was not particularly significant. The manner in 
which the aeroplane cleared the tracks and the way in 
which the motor took up the task of sustaining flight all 
indicated how the apparatus and a ‘“‘ hydro” would 
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eyen if a wind were blowing. In the 


erate : : 
ie at Annapolis neither the _car nor the aero- 
Jane was held to the tracks, but in the apparatus tried 
P car could not leave the rails because 


at Washington the 
it was held there by reverse flanges and extra wheels 


taking {he underside of the rail head. The aeroplane was 
ts turn secured to the car by an iron strap, and this was 


in i 
tripped automatically at the end of the run by studs on 
the rails. In this manner Captain Chambers makes sure 


of the acroplane attaining full velocity of impulse from the 
before being cast free. The wisdom of this is 


catapult , p 1 
gelf-evident, and its bearing upon making a successful 
launch under certain conditions of the wind is of the 
utmost importance. The flying machine will be launched 
in flight with just so much greater stability of motion 
pecause of the speed with which it leaves the rails, and this 
will largely neutralise the unbalancing tendency of a 
eross ind. 

Before the aeroplane was launched from the catapult 
at Washimgton with Lieutenant Ellyson at the wheel there 
were a umber of preliminary tests made to see that 








system, using 600 volts on the third rail. This system has 
been in operation for upwards of twenty years, and the 
results achieved on the Lancashire and Yorkshire, and 
North-Eastern Railways, in this country, and on the New 
York Central, Pennsylvania, Long Island, and West 
Jersey and Seashore Railways in the United States have 
had their effect on the decision of the South-Western 
Company’s directors, who were also largely influenced by 
the fact that the direct-current system is in use on the 
London Electric lines, including the District Railway, 
the trains of which already run to Richmond and Wim- 
bledon over South-Western metals. The convenience 
of being able, if necessary, to run through trains over the 
different lines was regarded as important. 

The South-Western Company, feeling that a more 
reliable and efficient service is likely to result from having 
its own power supply, proposes to provide a power-house, 
with a capacity of 25,000 kilowatts. Sub-stations will 
be provided on the first stage of the work at Claphaim 
Junction, Raynes Park, Barnes, Twickenham, and 
Kingston, and the existing generating station at Waterloo 
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HYDRO-AEROPLANE LAUNCHING GEAR FITTED TO A TURRET 


everything was working properly. The launching carriage 
was loaded with sandbags to represent the weight of the 
aeroplane and a heavy block was secured to the car by a 
holding-down strap to represent the manner in which the 
flying machine would be gripped until the end of the 
impulse run. Under this block were set a number of 
springs of sufficient strength to give it a lift when released 
and thus simulate the action of the hydroplane when cast 
free. Curves of speed and pressure were thus obtained, 
and these enabled the officials to get the most desirable 
velocity of acceleration which would meet within practic- 
able limits any desired trajectory for the “hydro.” One 
of our illustrations covers one of these preliminary experi- 
ments, and the picture is of particular interest because 
it shows the comparatively light car dropping away from 
the heavy sandbags and the block to which the holding- 
down strap was attached. The photograph taken of the 
flying machine just after clearing the rails of the catapult 
is also impressive in its virtual substantiation of the fore 
going illustration of which we have just spoken. The 
launching car is seen just falling away from the suspended 
aeroplane. ‘ 

The experimental apparatus at Washington was not a 
thoroughly finished outfit, but it has served satisfactorily 
to pot out the direction in which minor changes will be 
made for the equipments which will be furnished to the 
various ships of the American fleet. The striking sim- 
plicity of the catapult is one of its best features, and the 
mvention is quite justly calculated to add immensely to 
the potential value of the hydro-aeoplane as an adjunct 
- the fighting ship and to certain classes of naval auxi- 
ilaries, 





ELECTRIFICATION OF THE SOUTH-WESTERN 
RAILWAY'S SUBURBAN SYSTEM. 

Ir is well-known that for some time past the London 
and South-Western Railway Company has been seriously 
considering the advisability of electrifying its suburban 
lines—shown by the thick black lines on the appended 
sketch map—and we now learn on the best authority 
that the directors have definitely decided to make a 
Wamoncement by electrifying the circular route from 

aterloo via Wimbledon, Kingston, Twickenham, and 
Richmond, back to Waterloo again, and also the connecting 
link with the existing electric line between East Putney 
and Wimbledon. This portion involves the conversion 
ot «3 miles of single track. The other portions of the 
scheme will, we understand, follow in due course, and they 
en involve the conversion of a further 173 miles of single 
track, but having regard to the magnitude of the work, 
1 will obviously be some little time before these further 
extensions can be put in hand. 

tn view of the controversy as to the most suitable 
*ystcma of electric traction for railway electrification, 
i 4s interesting to observe that the South-Western Com- 


pany has decided to adopt the direct-current third-rail | 


will be utilised as part of the undertaking. Three-phase 
electrical energy will be transmitted from the power- 
house to the sub-stations, where the current will be trans- 


formed to the required voltage, and rotary converters | : 
| Navy and had her name altered. This, however, is not 


will be provided for converting the three-phase current 
into direct-current at 600 volts, at which pressure it will 
be fed to the third rail. The current will return through 
the track rails, which will be bonded at the joints by means 
of copper wire beneath the fish-plates. The trains will 


obtain current from the third rail by means of contact 
shoes fitted to the bogies. 

It has been decided to have two classes only on the 
electric trains, viz., first and third, but at the same time 
to adhere to the compartment system in preference to the 
open coach as used on the Metropolitan and District 
We gather that the immediate proposals 


Railways. 
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time to cross on the level, which involves delay. A 
fly-over junction with the Hampton Court branch will 
be provided to obviate this. 

Sir Alexander Kennedy and his partners are the com- 
pany’s consulting engineers for the electrification, but 
the electrical work generally will be in charge of the 
company’s electrical engineer, Mr. Herbert Jones, who 
has recently returned from America, where he has made 
a close investigation of the electric traction work carried 
out in the United States. The work on the permanent 
way will be under the direction of the company’s chief 
resident engineer, Mr. J. W. Jacomb Hood, and the new 
rolling stock required for the electrification will be de- 
signed by the company’s carriage and wagon superin- 
tendent, Mr. 8S. Warner, and constructed at Eastleigh 
Works, the entire scheme being under the supervision of 
the general manager, Mr. H. A. Walker. 





DOCKYARD NOTES. 








Tue trial firmg of the 305 mm. guns from the triple 
turrets of the Italian Dreadnought Dante Alighier ter- 
minated at Spezzia on November 26th, before H.R.H. 
the Duke of the Abruzzi and Admiral Viale, whose presence 
is explained bythe importance attached to the results, 
owing to the pioneer character of the ship’s armament 
in respect to the others now fitting out at Genoa or still 
on the stocks. The efficient working of both guns and 
turrets is said to have given complete satisfaction, but a 
note of warning is sounded in the December number of 
the Lega Navale by Admiral Bettdlo, late First Lord of 
the Admiralty. Not only is the Dante Alighieri behind 
her time in taking up her effective service, says the eminent 
critic, but the consignment to the Government of the 
Leonardo da Vinci, the Giulio Cesare, and the Conte di 
Cavour, will also be delayed. The building of the super- 
Dreadnoughts Doria and Duilio should be accelerated, 





and punctuality should be assured on the part of the ships’ 
yards entrusted with the fitting of these vessels. France 
| has concentrated her forces in the Mediterranean, and has 
| decreed a large sum towards increasing her fleet. Austria 


| is not only keeping pace with Italy in money voted and 





| units laid down, but announces the immediate construction 
| of four extra super-Dreadnoughts for the realisation of 

her dream of becoming a naval power. It is, therefore, 
| incumbent on Italy, urges the gallant admiral, that the 
| new programme should be pushed on with the utmost 
| expedition. 


| THE four torpedo boats now being built for the Dutch 
| Navy in Holland have been named Hermelin, Lynx, 
| Panter, and Vos. The three motor gunboats have been 
| named Brinio, Friso, and Gruno. 


| Tux old French cruiser Dupuy de Lome, purchased some 
| little while back by Peru, and about whose name there was 
| some considerable doubt, has been definitely called Com- 
| mandante Aguirre and is now well on her way to Peru. 
ANOTHER mystery has been solved. It may be remem- 
bered that some three years ago in a series of articles deal- 
|ing with turbine destroyers for the French Navy, THE 
| ENGINEER devoted a good deal of space to a destroyer 
|named Actée, built by Schneider, of Creusot. No Actée 


figures in the French Navy list and there was a general 
impression that the boat had been bought into the French 


so. The Actée has just been purchased by Peru and 
re-named Teniente Rodriguez. The boat had Zoelly 
turbines and on a recent trial made 28.5 knots. 

A NEw private yard chiefly intended for the construction 
of small craft is being constructed at Revel, in Russia, 
which, some two hundred years ago, was a famous dock- 
yard town. The owners are a combination of two firms 
hailing respectively from Libau and Riga. 


Tue famous French torpedo firm of Normand is alsv 
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THE SUBURBAN LINES OF THE LONDON AND SOUTH-WESTERN RAILWAY 


provide for six trains per hour in each direction on the | understood to be associated with the enterprise. The 
more important routes, and that there will be electric | plant will be capable of building vessels up to 4000 tons. 
trains leaving Waterloo at an average interval of three | But its main speciality will probably be torpedo craft. 


minutes throughout the day. 

Although forming no portion of -the electrification 
scheme, reference should be made to several other important 
engineering works the company have in hand. The 
rebuilding of Waterloo Station is now being pushed 
forward as rapidly as possible, and with a view to pro- 
viding additional facilities for handling the large increase 
in traffic which is anticipated as a result of electrification, 
a widening of the railway on the viaduct over the Nine 
Elms goods yard between Vauxhall and Queen’s-road is 
to be taken in hand. At present there are only six lines 
at this point, while elsewhere between Waterloo and 
Clapham Junction eight tracks are provided. At Hampton 
Court Junction, where the lines for Cobham and Guildford 
and Hampton Court respectively diverge from the main 
line, the trains for Hampton Court have at the present 





THE new Russian naval programme now stands at four 
large battle-cruisers, eight scouts, thirty destroyers, and 
a certain number of submarines. Nothing further has 
been published as to the existence or otherwise of ,the 
rumoured 3000-ton submersible destroyer. 





THe United States’ Arkansas and Wyoming are now to 
all intents and purposes completed. The Texas is about 
three-quarters towards completion, the New York half 
finished. Progress on the Nevada and Oklahama isso far 
under 5 per cent. The percentage of completion of the 
other classes are as follows :—Destroyers : Jarvis, 90.8 ; 
Henley, 93.6; Beale, 97.0; Cassin, 42.3; Cummings, 
30.7; Downes, 16.4; Duncan, 34.3; Aylwin, 48.0; 
Parker, 42.2; Bemham, 38.9; Balch, 37.3. Submarines: 
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100-H.P. ELECTRICALLY 


DRIVEN HAULING GEAR 


SANDYCROFT, LIMITED, CHESTER, ENGINEERS 




















E 3, 99.9; E4, 90.8; G2, 86.0; G1, 91.1; G4, 79.5; 
G 3,544.9; H 1, 76.2; H 2, 75.7; H3, 73.3; K 1, 43.9; 
K 2, 43.4; K 3,47.9; K 4,40.7; K 5, 26.2; K 6, 25.8; 
K 7, 28.2; K 8, 28.2. Ocean colliers : Proteus, 61.9; 

2 


Nereus, 56.7; Orion, 99.9; Jason, 47.7; Jupiter, 78. 


THE names selected for the new battleships are as 
follows :—The ship laid down at Portsmouth on October 
2Ist has been named Queen Elizabeth ; that laid down at 
Devonport on October 31st will be called Valiant ; the 
two to be built on the Clyde will be named Warspite and 
Barham. The previous Warspite was one of our earliest 
armoured cruisers. She was of 8400 tons and 10,000 
horse-power. Her speed of 16.75 knots was considered 
a wonderful thing for an armoured ship in those days. 
The armament was four 9.2in., six 6in., and six above- 
water torpedo tubes. 
because she and her sister ship the Imperieuse were the 


only ships of the British Navy in which the French | 


* Jozenge ’’ system of disposing four big guns in four 
separate turrets was adopted. 

THE previous Valiant was 6710 tons, speed of 13 knots, 
and sixteen guns. She was completed in 1865, and was 
the sixth ironclad of the British Navy. 





THE previous Barham still exists. She is a small 1830- 
ton cruiser which was given Thornycroft boilers in 1899. 
Her speed is 19 knots with 4700 horse-power. Armament 
six 4.7in. and two above water ]4in. torpedo tubes. 

Tue Japanese Admiralty has placed orders in thiS 
country for two destroyers and in France for two sub- 
marines. 


THE explosion on board the Japanese cruiser Nisshin 
originally attributed to a boiler now turns out to have 
been due to a case of powder. 


AccorDING to the Naval and Military Record the last 
coaling results of the Second Squadron at Berehaven were 
as follows : 





Amount, Time. Aver. tons 
Tons H. min, per hour. 
Indomitable S16 2 2 ‘ .. 404.65 
Hercules 654 1 45 
Colossus 2 3 
Cochrane 1 
Orion 6 55 
Natal 20) 2 &s 
Monareh .. SOG 5 15 
Falmouth.. 183 2 30 





~ 


THe Argentine Senate has sanctioned the building of a 
third Dreadnought. The contract for this is more likely 
to come to England than go to the United States if all 
stories be true. 


THE old German cruisers Bussard, Falke, and Geier are 
reported to have been struck off the effective list. 

Tue Austro-Hungarian battleship Viribus Unitis fitted 
with triple turrets is reported to have fired a complete 
broadside of twelve guns without any ill effects. 


THe United States authorities at Indian Head have just 
instituted a series of practical armour plate trials, the 
target being fired at at angles of from 5 deg. to 40 deg. 
Hitherto it has been the custom to arrive at oblique pene- 
trations by formula. There is some reason to believe that 
formule are possibly very different in result from practice. 
They generally ignore the “striking angle’ of the pro- 
jectile. The United States experiments will have the 
usual reduced velocity to simulate long ranges, but will 
apparently introduce a novelty in the target being tilted 
to receive the blow at the real striking angle instead of 
point blank. From this many startling lessons as to 
the value of armour are likely to be learned, and many 
* penetration tables’ likely to be upset. 


_ THE United States contract awards for projectiles are 
interesting. 


It will be recollected that the Hadfield Steel 


She is particularly interesting | 


Foundry Company, Limited, sent in the lowest tender, 
but that this was objected to on the grounds that Hadfield’s 
is not an American concern. The contracts as now 
awarded for 12in. armour piercing are as follows : 
1500 Bethlehem Steel Co. At 279.40 dol. 
500 Washington S. and 0. Co 5» 277.00 dol. 
1000 CrucibleS. Co... ..  ..  «. yy 274.72 dol. 
500 Hadfield Co... .. .. «+ yy 187,00dol. 











100-HORSE-POWER ELECTRICALLY DRIVEN 
HAULING GEAR. 

An electrically operated hauling plant with special fea- 

tures for use at the Singareni Collieries, Deccan, India, be- 

longing to the Hyderabad (Deccan) Company, has recently 








———<—<———, 


the assistance of a descending set of empty tubs 
normally the tubs will run in balance—at an 
speed of six miles per hour. The incline is 1 in 
steeper sections up to 1 in 3, and there are | 
each weighing 6 cwt. and carrying 12 cwts. of coal, while 
occasionally the load of a tub may be made up of 29 wt 
of stone. 

The drums are 4ft. diameter and 2ft. 9in. wide, each, 
capable of holding 4500ft. or rope fin. diameter, Tho 
drum centres are of cast steel bushed with gun-metal and 
the sides are of mild steel plates in halves, bolted to 
the drum centres and stiffened by steel channels. "Pho 
lagging for taking the rope is of cast iron in halves, st rongly 
ribbed and secured to the drum sides by I}in. bolts 
half of which pass right through the drum. Tho brake 
rings are of cast iron in halves boltea to the driin sides 
The clutches are of the jaw type, and made of cist steel, 
the moving portion sliding on hexagons formed on the 

| drum shaft, and are operated by hand levers on the ‘iriver’s 
platform. The drum shat is of Siemens-Martin steel, 
9in. diameter in the body, with outer bearings 7:1). dia. 
meter by 12in. long, and the countershaft is 5}in. diimeter, 


though 
*Verago 
s 5S, with 
2 tubs in a set, 


' Each drum is provided with a strong brake of 1 post 
type capable of holding the full load on the inelivo and 
each can be operated independently by foot lever. or py 


a hand wheel and screw on the driving platform. 

The gearing is double reduction, the motor speed being 
360 revolutions, and that of the drum 40 > revolutions 
per minute. The motor shaft pinion is of compressed 
paper, and the other pinion and wheels are of ca 
having straight machine-cut teeth. The bed f: 
composed of mild steel channels with machined facings 
for the bearings and joggles to prevent lateral moy«ment 
of the bearings. The driving platform is an extension 
of the bed frame covered with chequered plates. 

In addition to the drum brakes, a band brake operated 
by hand is fitted on to the extension or the motor shaft, 
while as a still further precaution a magnetic brake is 
also provided on the same shaft, which is automat ically 
released when the current is switched on to the motot 
and applied when the current is interrupted. A dial 
indicator is provided for each drum, and gives the position 
of these on the haulage road. 

The hauling gear is driven by a Sandycroft-Hunt 
“Cascade ’’ induction motor of the two-speed pipe- 
ventilated type. The machine is designed to give a 
continuous output of 10C@ brake horse-power when running 
at a speed of 360 revolutions per minute, or 65 brake horse 
power at 240 revolutions per minute. The efficiency at 
the higher speed being 91 per cent. and at the second speed 
88 per cent. The motor is wound for a three-phase circuit 
of 2000 volts 24 cycles. The insulation of the machine has 
been specially impregnated, as the motor will have to 
work in a hot saturated return mine air, and the motor is 
intended to give the output mentioned continuously 
with a temperature ise not exceeding 60 deg. Fah, 


stee! 


me Is 


Voltmeter 


Clutch lever 


Foot Brake 












































































































































Reversing Main Switch Brake. g 
Switch Plate ae. GE 
Transformer, 
ae —_ 
€ 9d]; a 
<€ > 4 
“Clutch 
er 100 #? 2000 Volt Motor 
40x76" Winding Drum y 
Clutch 
lever 
E: Coupling Ei bone 
- vet $= Low Speed é % 
€ =) inxs Reverse Lever e 
= =e il 
| ae - 0 Liquid Controller 
T = T Brake for Stator 
BY Clutch 
é lever 
4:0°s2'6" Winding Drum 
Emergem 
Swifch 
Luk ch liquid Controller 
for Rotor 
mp ee Eee Se” 
€ > id 
| ee es z s 





A : 


‘THe Encinecr’ 


Swain Sc 


SIDE ELEVATION AND PLAN OF HAULING GEAR 


been constructed at the works of Sandycroft, Limited, near 
Chester. As will be observed in the general view and 
the drawings herewith, the plant is of the double-drum 
type, the conditions of service being to bring a full set of 
tubs laden with coal from a distance of 4000ft. without 


Further, it is guaranteed to give ut either speed an over 
load of 25 per cent. for two hours immediately following 
the full load current, with a rise of temperature not exceed- 
ing 80 deg. Fah. The motor is controlled by two liquid 
switches of the Sandycroft enclosed type. A lever 
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nied on the driver’s platform operates the reversing 


mou A : 
eans of a sideway motion. The same lever 


switch by m 
when 


gwitch, which is connected to the secondary stator tap- 


pings. With this switch the motor starts in cascade, and 
will develop full-load torque with about 75 per cent. of 
full Joad current. The speed increases as the lever is 
proug!t back until with the short circuiting of the stator 
tappings cascade speed, or 240 revolutions per minute, is 
reached. If it is desired to increase the speed of the winder 
to its maximum the second lever is brought into operation. 
This lever operates by means of a chain the liquid switch 
in the rotor circuit, and is connected to the three slip-rings. 
‘As thiv lever is gradually brought back the cascade lever 
js pushed forward into the “ off ‘ position, and the rotor 
switch accelerates the motor to its full speed, viz., 360 
yevolitions per minute. When it is required to run at a 
reduced speed or when men are being haule¢ the winder 
is controlled entirely by the cascade lever, and only runs 
up to two-thirds speed ; but wher it is required to run at 
full speed this may be done either by working entirely 
on the rotor controller or by using both controllers as 
mentioned above. By using the latter method a considerable 
saving in the accelerating losses is effected, because over 
the given torque only about two-thirds of the input is 
required when starting on the cascade switch. A drawing 
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moved backwards operates a tour-phase liquid | 


need of peace medicine. A company is formed to get a certain 
block of coal, the lease being, say, for thirty years. ‘The neces- 

sary capital is tied for the whole period, gain or lose. But labour 
is fluid and free. Some men are here this year and gone the next, 

| others taking their places. In the first five years of the existence 
of the company there are no profits, no return whatever, but 
labour has to be employed and wages paid while the sinking 
operations are under way and the mine is being equipped. 
In the second five years, though coal is being got, there are still 
no profits, for unexpected natural difficulties—water, for 
instance—are met with. Thus for ten years capital must wait. 
Then success is attained, and during the second ten years the 
profits range from 5 per cent. to 30 per cent. In the last ten 
years the workings are getting remote from the shafts, the cost 
of haulage and of road upkeep, ventilation, &c., is heavy, and 
the profits dwindle to vanishing point, or worse. Spread over 
the whole thirty years the profits may permit of the payments 
of dividends averaging 4 or 5 per cent. That is as little as will 
attract the necessary capital. 


How is co-partnership to be worked in a case like this ? If 
labour is to be paid extra in the good years, labour must take 
less in the bad ones. But how ? The same men are not em- 
ployed over the full thirty years, and if co-partnery were adopted 
the company would not get men to work in the bad years at less 
than the standard wages. The men would say that the faults 
of nature and the risks of capital were no concern of theirs, and 
that they must have “‘ living wages ” in all years. The bonuses 
would be accepted while they were available, but when it came 
to &® question of losses capital would be left to look after itself. 
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MEANS OF OPERATING THE LIQUID CONTROLLER 


showing the method of operating the liquid controller for 
the stator and reversing switch is given above. 

As mentioned above, a magnetic brake is provided 
in addition to the hand brakes, and this comes into opera- 
tion on the opening of the stator circuit or the failure of 
the supply or by means of an emergency button in series 
vith a no-volt release. As will be seen from the general 
view, the switchgear is entirely protected by means of a 
wrought iron case. It comprises a double-pole isolating 
switch, a main oil brake switch with two overload trips, 
one no-volt release, and the necessary fuses and trans- 
formers for instruments. 

The plant has been constructed to the order of Messrs. 
T. and W. Morgans, the consulting engineers to the 
Hyderabad (Deccan) Company. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


CO-PARTNERSHIP. 





Sir,--A recent Board of Trade (Labour Department) report 
shows that out of nearly 300 profit-sharing and labour co- 
partnery schemes that are known to have been established in 
this country no fewer than 163 have been abandoned, only 
133, comprising 106,000 workpeople, remaining in existence. 
In spite of the many failures so far recorded, the advocates 
of co-partnership in industry are unusually active just now, 
and it may not be amiss to subject this remedy for labour 
troubles to a little practical criticism. Broadly, the idea is to 
give the workpeople a share of the profits, and, indeed, of the 
management, of the undertakings in which they are employed ; 
to draw capital and labour together into a mutual interest, 
and so promote industrial peace and prosperity. It is a nice 
theory no doubt on the face of it ; but one has not to dip very 
deeply into the problems involved to find this co-partnership 
doctrine illusory. Its advocates, like those of the legal eight 
hours day, the minimum wage, and other socialistic panaceas, 
Sp a some important aspects of the problems they set out 
to solve. 

It may be that in a few special cases co-partnership is a success, 
orseems to superficial observers to be a success ; but as a general 
remedy for labour discontent it is impossible. It could not be 
made to suit either capital or labour—certainly not both—on 
any large scale. It will not fit modern industrial conditions. 
Just let us weigh the matter up in the light of actual facts 
mstead of abstract theories. Let us take any big industry— 
coal mining or shipbuilding—and we shall find some firms, or 
concerns, making large profits, some making moderate profits, 
and some making losses. This being so, we should have under 
#* general profit-sharing system the workmen of one firm receiving 
large bonuses, while those of another concern in the same trade, 
perhaps in the same district—men doing exactly the same kind 
of work—getting the bare minimum or standard wage and no 
more. Besides, if labour were to share in the profits it would 
necessarily have to share in the losses, either directly by deduc- 
‘ons from wages or indirectly by a lowering of the standard 
wage. In any case we should have some men getting much moré 
money then some other men engaged in precisely the same 
kind of job. That system would not conduce to industrial 
peace. For example, the Black Diamond Colliery Company 
may this year be getting a profit of 2s. 6d. a ton, while the 
Dusty Company, in the same district, may be losing 6d. a ton. 
Now, under a real profit-sharing or co-partnery scheme the 
Black Diamond men would be getting a bonus of about 30 per 
cent. on top of their standard wages, while their neighbours at 
the Dusty Pit would have to sacrifice part of their wages in order 
'o keep their employment. Roughly, the Black Diamond men 
would be getting £2°a week, say, while the Dusty men, working 
equally as hard, would have to be content with 25s. Labour 
would not submit to such conditions, Capital can take risks. 
age can wait. Capital can balance good times against bad. 
Sut labour cannot. Labour has to be fed every year, every 
Week, and every day. 

a ag another illustration from the coal trade, for it is this 
ade that provides the most strikes, and is therefore most in 








There are strong grounds upon which co-partnership may be 
attacked even as a principle-——on the grounds, for instance, of 
divided responsibility, of interference with the business side of 


Americans are keenly interested in this internal waterway, 
because its completion will do more to lower the exorbitant 
railway rates for freight and passengers than all the combined 
laws of Congress and the individual States. 

To secure for the mineral and other wealth of Canada the most 
rapid aquatic outlet obtainable to the seas the Dominion’s 
existing internal inter-oceanic waterways should be developed 
immediately. ‘To the Atlantic, from Calgary and Edmonton, 
it would be a comparatively easy task to open up a through 
waterway for Alberta’s inexhaustible coal and iron fields. 
From the Atlantic Coast Canada’s great lakes, rivers, and canals 
are almost continuous as far as Winnipeg, east of which district 
great rivers reach almost to the foot of the Rocky Mountains, 
whose Pacific side adjoins the big rivers of British Columbia. 
These rivers and their branches intersect the richest and most 
extensive coal and iron fields in the world, especially those in 
Southern Alberta, besides the vast sub-soil wealth of British 
Columbia, including gold, silver, copper, lead, coal, &¢.—most 
of Canada’s coal is near to the surface. When Canada’s minerals ; 
inetals, and other products are given cheap water passage to 
the sea coasts, and thence to the Panama Canal, then they 
will be able to successfully hold their own against the American 
products of the Pittsburg regions, upon which the United States 
are spending some £33,000,000, in addition to their colossal 
costs in constructing the Panama Canal. 

Such a Canadian inter-oceanic waterway would secure the 
Dominion increasing home and export trades, diminish the 
congestion on her railways, and lessen their charges for cargo 
and passengers. It would also make Canada independent of 
the Panama Canal, which, being situated in a region liable to 
earthquakes, may at any moment be temporarily blocked for 
through traffic. 
J. LAwreNcE-Hamitron, M.R.C.S. 

Brighton, December 10th. 

{Our correspondent has been misinformed about the New 
York-New Orleans canal. It is true that such a canal is being 
talked about, but its construction is not yet begun.—Eb. THE 1. | 





COAL STACK FIRES. 

Sir,—In order to minimise the extent of coal stack fires, it 
might be found practicable in some cases to cover the face of a 
stack to the depth of a few inches with coke dust and then pour 
molten pitch on the top of it, thereby excluding the air. The 
stack would require coating all over, otherwise a draught might 
be created. A further advantage would be that oxidation would 
be prevented by the exclusion of the air. Of course, if the stack 
could be hermetically sealed, there would not be any possibility 
of a fire. The small amount of oxidation which the oxygen 
of the air sealed with the coal would allow would be limited to 
a very small amount and when this oxygen was exhausted the 
| coal would be practically stored in an inert gas, 7.e., nitrogen. 

There has not been an opportunity for sealing the coal stacks 
here, as suggested, but probably some of your readers may have 
tried some such system. 

Epwarpv A. HARMAN, 

Huddersfield Gas Works, December 7th. 

NEWCOMEN VALVE GEAR. 

Sir,—Referring to the reference made by Mr. Williams with 





industry, and of the virtual binding of workmen to one employer, 

and so restricting the freedom of labour—but the central and 

supreme fact is that the thing is unworkable on any broad or 

yveneral lines. T. Goon. 
Sheftield, December 10th. 


AERONAUTICAL RESEARCH, 


. 

Six,—-I have read with considerable interest your articles on 
the ‘Work of the Government Aeronautical Committee.” 
There are one or two remarks in those articles upon which 1 
should like to offer some comment. 

Ir Article IIL, you remind your readers that, so far as is known, 
the influence of scale is negligible in experiments on the lift and 
drift of aeroplane wings. Experimental information is cer- 
tainly scarce, but that available appears to show there is some 
influence. The National Physical Laboratory experiments on 
small and large planes show that for normal motion and at about 
the same speeds the coefficient of resistance increases about 
20 per cent. as the dimensions are increased sixty times. Eiffel’s 
experiments on different sizes of similar planes show that for 
normal pressure at the angle a 
normal pressure at 90 deg. 


the same for all sizes, although both the numerator and denomina- 
tor vary. One would therefore expect variations in both the 
litt and drift coefficients in passing from a small to a large plane. 
In his book Eiffel assumes this at 10 per cent., but some later 
experiments carried out by him at variable speeds showed that 
the lift and drift coefficients decreased, but not both to the same 
extent, as the speed increased. The constants taken in passing 
from a model to a full-sized aeroplane will therefore depend 
on the speed of the model. 

In the case of the experiments on aerofoils quoted in your 
article the speed of the air was 114 miles per, hour.g Assuming 
the model to be one-twenty-fourth of the full-sized plane and 
also that Rayleigh's law of similarity applies, the speed of the 
aeroplane corresponding is } mile per hour. It is quite con- 
ceivable that between } and 60 to 70 miles per hour the coeffi- 
cients of lift and drift alter considerably, and even more than the 
20 per cent. mentioned above for the case of large and small 
plates. You state, in the article referred to, that so far practice 
has failed to detect any marked signs of relationship between the 
speed, viscosity, and area. This is quite correct, but this is 
the theoretical basis of Rayleigh’s Jaw and the National Physical 
Laboratory insists on its correctness, although no effort is made 
to prove it for eddying resistance. 

Similar remarks apply to the variation of coefficient of resist- 
ance with speed im the case of the various sections of struts 
dealt with in the first article. Eiffel’s experiments show that 
with one section of strut the coefficient decreased very con- 
siderably as the speed increased, whilst with another section 
the decrease was not nearly so marked. The Aeronautical 
Committee’s experiments on struts were carried out at 20 miles 
per hour, and it may very well happen that at speeds of from 
60 to 70 miles per hour a comparison of resistances may give 
very different results. 

In conclusion, Sir, it is, L think, quite clear that to get reliable 
data it is absolutely necessary to experiment in the direction of 
finding the variation of resistance with speed, and to lay down 
some practical law which will connect the speed and dimension 
of model with those of the full-sized article. 

A. W. Jouns, R.C.N.C., M. Inst. N.A. 

London, December 10th. 


any particular angle the ratio 








A CANADIAN INTER-OCEANIC WATERWAY WANTED. 


Srr,—The attention bestowed upon the Panama Canal has 
induced the British public to ignore an equally important 
engineering feat of a similar character in America, also approach- 
ing completion. ‘This is a great internal waterway 2700 miles 
long connecting New York with New Orleans, which is being 
constructed at the enormous cost of £33,000,000 (or more if 
necessary), in order to link these two great cities together with 
the iron and coal fields of the Pittsburg districts. 

Carrying American products, vessels travelling through this 
waterway will be able to proceed via the Gulf of Mexico and the 
Panama Canal to Japan, Australia, New Zealand, and all the 
Pacific ports and trade routes. 











regard to a boy attending Newcomen’s steam engine, reference 
is made in the following works to the same, and the statements 
vary but little. The boy Humphrey Potter made the cocks 
close automatically from the beam, which was subsequently 
improved by Mr. Henry Beighton, an engineer of Newcastle-on- 
Tyne, in 1718. The following works contain practically the 
above description, though given in different letterpress :-— 
‘* Stories of Inventors and Discoveries,” by John Limbs, page 
198; ‘* Stories of Invention,” by Edward E. Hale, pages 159— 
160; ‘* Triumphs of Invention and Discovery in Science and 
Art,” by J. Hamilton Fyfe, page 62; ‘‘ Heroes of Science : 
Mechanicians,” by T. C. Lewis, page 12 ; ‘‘ Eminent Engineers,” 
by Dwight Goddard, pages 157-8. If Mr. Williams has not 
reference to these works, I shall be pleased at any time to copy 
out the paragraphs referred to. 


December 7th. A. M. BuUSHELL. 








CENTRAL Lonpon Rattway Exrension.—In the account of 
the extension of the Central London Railway Company’s line 
from the Bank to Liverpool-street, which appeared in our 
last issue, we inadvertently omitted to state that the consulting 
engineers for the work were Messrs. Basil Mott and Hay and 
that Mr. H. J. Deane was the engineer in local charge of the 
work, 

Giascow RoyaL TECHNICAL COLLEGE AND TURBINE RE- 
SEARCH.—At a meeting on December 7th of the Seientitic 
Society of the Royal Technical College, Glasgow. Mr. William 
Kerr, Beilby Research Scholar, read a paper on ** Steam Friction 
in Turbine Wheels.”’ Dividing steam friction into two classes- 
dise friction and vane friction, commonly called * ventilation 
friction ’—the lecturer described the experiments of Odell, 
Stodola, Lasche, and Lewicke, giving the results determined in 
their experiments. After describing in detail the turbine 
plant in the College, Mr. Kerr dealt fully with his own methods 
of experimenting, and showed the results obtained in a series 
of three ordinate graphs which brought cut the variation of 
friction effects with speed and steam density. The latter part 
of the lecture showed the relationship between the various 
experimenters’ results. In the; course of the discussion Pro- 
fessor Mellanby, of the Chair of Engineering, referred to the 
generosity of a local gentleman—who desired to remain anony- 
mous—who had given sufticient money for the installation im the 
Royal Technical College of turbine plant of such a size as to 
enable research work of great value to the engineering world to 
be carried on. 

Mining Institute or Scortanp.——At the first annual dinner 
of the Mining Institute of Scotland held on December 7th in 
the Windsor Hotel, Glasgow, Mr. James Hamilton presiding, 
Lord Provost Stevenson—who was referred to as having done 
more, perhaps than any other man to introduce Scottish coal 
into foreign countries—remarked that the Scottish coalfields 
were now known all over Europe and South America, and took 
a very high rank, and their export trade to these countries was 
one of the great assets of their industry. Institutes such as 
theirs, if they were doing their work properly, could convince 
the user of coal that he could use it smokelessly and yet with 
economy to himself. Mr. Crowe, President of the Cleveland 
Institute, had pointed out in Glasgow recently that it had been 
proved to demonstration that the proper burning of coal would 
not only produce no smoke, but would give so much saving ™ 
by-products that it would more than pay the expense of arrang 
ing to burn it in that way. He hoped that they would help 
the Corporation to get the smoke nuisance disposed of in a way 
that would be profitable to the users and agreeable to their 
fellow-citizens. There had been a suggestion made again and 
again that in carbonising the coal at the Corporation gasworks 
a new system might be introduced, a system of semi-distillation 
instead of destructive distillation. If it were possible instead 
of using annually at their works only 1,000,000 tons, to deal 
with about double that quantity and only partially distil it in 
the retorts, the heavy tars and smoke producing matters would 
be removed and would give valuable by-products. The residue 
would burn cheerily and smokelessly in a grate and not merely 
smoulder as the present gas char did, and ought to command 
a good price. The whole operation ought therefore to be both 
profitable and economical, and help to remove the smoke pall 
which was so detrimental to health, &c. 
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SELF-PROPELLED STEAM BREAKDOWN 
CRANE. 


E1cHT 25-ton self-propelling steam breakdown cranes 
of the type shown in the accompanying engraving have 
recently been completed for the Argentine State Railways 
by Stothert and Pitt, of Bath. 

The cranes are carried on eight running wheels set to a 
gauge of lm. Four of the wheels are mounted on a bogie 
in such a manner as to permit the crane to pass round 
curves of 7} chains radius. On account of the narrowness 
of the gauge, means have to be provided for ‘* blocking up” 
the cranes when they are required to lift loads from certain 
positions. These blocking means are three in number, 
and are used simultaneously or otherwise as occasion 
may necessitate. At the forward end of the crane truck 
hinged blocking legs, capable of being swung inwards to 
clear the moving gauge, are provided. At the rear end 
ordinary blocking screws are fitted. Midway along the 
length of the truck a heavy transverse blocking girder 
provided with serew jacks is disposed. This girder is 
removable, and can be hauled out of its seating and 
deposited on the match truck by means of the jib of the 
crane itself. These three sources of support are used 
when the full load has to be lifted, but at a radius of 23ft. 
the crane can deal with a load of 6 tons on its own wheel 
base. With the crane properly blocked up the working 
loads are 25 tons at 23ft., 19 tons at 26ft., and 14 tons at 
294ft. 

All the motions of the crane, the lifting and slewing 
of the load, the derricking of the jib and the self-propulsion 
of the whole are obtained from a steam engine having 
cylinders 10in. in diameter by 12in. in stroke. Steam 
is supplied by a boiler 7ft. high by 4ft. 6in. in diameter. 
The lifting gear is of the double-purchase type, and is 
arranged with two speeds. The slewing motion in accord- 
ance with the makers’ usual practice, is actuated by double 
friction cones. A ring of live steel rollers bearing between 
upper and lower roller paths of steel support the weight 
of the revolving superstructure. The gearing throughou} 
is of cast steel with machine-cut teeth. The cranes are 
fitted with the standard Argentine buffer and draw-gear, 
and are provided with both the vacuum and the Westing- 
house brakes. Their travelling speed works out at about 
6 miles per hour. A test load of 30 tons was, we are 
informed, lifted at the rate of 19}ft. per minute. With 
ordinary loads the lifting speeds are 26ft. per minute with 
the slow gear and 65ft. per minute with the fast gear. 





THE LONDON COUNTY COUNCIL TRAMWAYS. 

THE Highways Committee of the London County 
Council has had under consideration the question of enlarg- 
ing the capacity of the plant at the Greenwich generating 
station to cope with the rapidly-increasing load, consequent 
upon the extension of the tramways system in recent 
years. The capacity of the station is now at the maximum 
recommended by the joint committee, consisting of re- 
presentatives of the Admiralty and of the Council, which 
some time ago considered the working of the generating 
station in relation to the work carried out at the Greenwich 
Observatory. In the circumstances, it was thought 
advisable, before taking any steps to increase the capacity 
of the generating plant, to confer with the Admiralty 
on the whole matter. As the result, an arrangement 
has been come to on the subject, on the definite under- 
standing that no further extension of the station is con- 
templated beyond that set out below. The existing gene- 
rating machinery at the station consists of four 3500- 
kilowatt reciprocating engines and four 5000-kilowatt 
turbines, or a normal plant capacity of 34,000 kilowatts. 
The scheme which the Committee now proposes is that a 
steam turbine of 8000-kilowatt normal capacity should 





be substituted for each of the four reciprocating engines. 





The new normal capacity of the station when worked 
entirely by turbines would then be 52,000 kilowatts. 

It is proposed to carry out the work in two stages, the 
first of which must, the Committee states, be taken in 
hand immediately to cope with the present load. The 
second stage will not be carried out unless and until the 
power requirements necessitate its commencement. Thd 
first stage will consist of the provision of an overheae 
crane in the engine-room, the dismantling of the two 
reciprocating engines nearest the river, and the substitu- 
tion therefor of two 8000-kilowatt turbines. This latter 
work will necessitate the removal of the engine foundations 
and the building of new foundations. The size of the 
switchgear will have to be increased, and two motor 
generators with transformers and switchgear substituted 
for two small Belliss auxiliary generators, while larger 
bunkers will have to be provided and a small workshop 
fitted out for dealing with boiler repairs. It will also be 
necessary to provide additional condensing water piping 
at the station. The cost of the whole of the work to be 
carried out under the first stage is estimated approxi- 
mately at £128,000. 

The second stage of the work will consist of the provision 
of additional condenser pipes, &c., the substitution of 
turbines for the two remaining engines, alterations and 
extensions to the switchgear, the alteration of the grates 
under the boilers, and the provision of draught fans on the 
two lower chimneys in the boiler-house, and the increase of 
the coal bunker capacity. The cost of the work is esti- 
mated at £99,000, but this figure is exclusive of the work 
of altering the grates, the cost of which will be met out of 
the renewals fund, as the existing grates will be worn out 
when the work is put in hand. 

The provision of the machinery will, it is pointed out, 
effect a very considerable economy in working, but the 
exact saving will depend very largely upon the price of 
coal, as this item represents from 75 per cent. to 85 per 
cent. of the total generating costs. As the present price 
of coal is a very uncertain quantity, three rates have been 
assumed in the calculations :—(1) lls. a ton, being the 
normal price paid during the past few years; (2) 13s. a 
ton, which is taken as an intermediate price ; and (3) 16s. 
a ton, the price ruling at the moment. It has been 
assumed that the load factor will remains substantially 
the same as experienced in the past. The Committee is 
advised that on this basis, on the completion of stage L., 
the- estimated annual saving on the present maximum 
output, with coal at the three prices quoted above, would 
be £11,430, with coal at lls. a ton, £13,350 with coal at 
13s. a ton, and £15,910 with coal at 16s. a ton. This 
estimated saving represents a return of from 8 per cent. 
to 12 per cent. on the new capital expenditure of £128,000, 
and at the same time the station will have a clear gain 
in normal capacity of 9000 kilowatts, a sufficient margin 
to provide for the requirements for the next few years. 
The Committee states that it is not possible to give figures 
as to the total saving when the second stage is complete, 
as owing to the present machinery not being able to deal 
with an output in excess of 153,000,000 units, a precise 
comparison is not possible. 

The reciprocating engines, with their condensers, &c., 
cost originally about £119,000, but a considerable 
portion of this sum has been extinguished by the sinking 
fund. It is estimated that by the time the plant in stage I. 
is entirely discarded, its book value will be reduced to 
£43,000, and that, if the plant included in stage II. is 
discarded within a period of six years, the book value of 
that plant will be reduced to £32,000, so that the total 
book value of the whole of the plant discarded will be 
approximately £75,000. The Finance Committee of the 
Council has signified its agreement with the proposals. 
The Highways Committee has pointed out that it is 
essential that an early start should be made with the 
first portion of the work, as there is a danger of the 
existing plant becoming overloaded. 
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MOTOR SHIP ROLANDSECK. 


WE give to-day as a Supplement a drawing of the ais 


cylinder Carels-Tecklenborg Diesel engine which ti 
described in our issue of November 22nd.) From this ‘ 
good idea of the general arrangement can b: obtained, 
the lateral rigidity and general resemblance to «1, ordinary 


marine steam engine being especially noticealle jn the 
cross section. A special point to which we think atten. 
tion should be drawn is the fact that on this ship there ayo 
no less than six compressors, made in England |; Reayel| 
and Co., Limited, of Ipswich. There is, first, the bi 

compressor on the main engine ; there is then th: vuiiliage 
compressor driven by a 100 horse-power Diese} englan 
and a third compressor for the air injection. Then comes 
a smaller compressor on the electric lighting Dies«|! engine 
and next a smaller one still on a single-cylinder steam 
engine to provide air for starting up the main eo vines jy 
the event of the receivers having been completely e hausted 
for any purpose. These are all of the quadrupl: x threo. 
stage type, which can be seen in section in our Sup) iement 
on the main crank shaft. The sixth of the con: resgoys 
is of a different type and for quite a different pur. so, and 
constitutes really one of the most suggestive fiti ngs jn 
the whole engine. It consists of a double-cylindcr (not 
two-stage) vertical reciprocating compressor driv. like 


the scavenge pumps by levers off the crosshead of the 
No, 2 cylinder and shown in the lower cross section in the 
Supplement. One of these cylinders supplies air a: about 


100 lb. pressure and the other supplies air at (0 Jb, 
pressure each to its own receiver. 

Now let us go back for a moment to see the wiiy and 
wherefore of this arrangement. The problem the 
driving of the auxiliaries of a motor ship is in ; quite 
unsettled state, and there is no doubt that it will receive 


much more careful consideration than it has done in the 
case of steam driven plant. If in a motor ship it is divided 
to use steam for the steering engine while at sea, the donkey 


boiler will have to be kept under steam all through the 
voyage just for the purpose of providing steam for this and 
for the whistle, and a man will have to be in attendanee 
and oil will be burned under the boiler at a much more 
extravagant rate than in the main engine. 
Reavell have caused investigations to be made as to the 
amount of steam actually required by the steering gear 


Messrs, 














REAVELL AIR COMPRESSOR 


when a ship has once settled down on her course on a long- 
distance voyage and this was found to be ridiculously 
little. These results have therefore been made use of in 
the case of the Rolandseck, and the steering engine is 
driven by steam only when the ship is leaving port and in 
crowded waters when it will be subject toa good deal of 
movement. When once on her course clear of traffic 
the donkey will be shut down and the steering engine 
driven by compressed air drawn from the 100 Ib. pressure 
receiver, which is amply sufficient for the small movements 
of the helm that have to be made. Supposing, however, 
an emergency arises and big movements of the helm 
suddenly have to be made which would quickly exhaust 
this receiver, an automatic connection between the two 
receivers allows the higher pressure air to flow into the 
running receiver and thus sufficient pressure is maintained 
to work the helm even for the largest movements. By 
means of ingenious automatic cut-outs the compressor 
is only kept at work long enough to maintain the pressure 
in the two receivers constant. This appears to be a very 
important contribution to the possible solutions of this 
question based, as it is, upon very careful investigations. 
Another little feature which is embodied in the auxiliary 
compressor is designed to obviate the disconcerting effect 
which the noise that the escape of high-pressure air 
through a relief valve is bound to have on those below. 
When leaving port with the main engines being constantly 
mancuvred the auxiliary compressor has to be kept run- 
ning to keep the manceuvring tanks full of air, and it is, of 
course, desirable that the auxiliary engines should run 
without attention. At times, however, it would be deliver- 
ing more air than the main engines require and this would 
have to be blown off through relief valves, which would be 
bound to be noisy and wasteful. By means of an ingenious 
relief valve, seen on the left hand side in the above 
engraving. as-soon as the normal pressure in the receivers 
is reached air is allowed to escape from the first stage of 
the compressor and exhaust into the bilges, so that there 
is practically no noise and there is much less waste of 
power than would be the case if high-pressure air were 
blown off, 

We now learn that, as we expected, the actual con- 
sumption of the four-cyele engine of the Juno is consider- 
ably less than the guarantee, viz., 0.42 1b. instead ol 
0.46 1b. per horse-power hour, so that the difference 
between the four-cycle and the two-cycle engine is neatly 
10 per cent. in favour of the former. The consumption 
of the Selandia was 0.43 lb.—nearly the same—so that 
in each case we have consumptions for two different ships 
upon which to base comparisons. We give drawings 





of the vessel itself on page 616, 
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THE HADFIELD METHOD OF PRODUCING 


SOUND INGOTS. 
view of the interest aroused at the recent—September, 


ia Leeda meeting of the Iron and Steel Institute in Sir 
Robert Hadfield’s papers regarding “A Method of Producing 
Sound Ingots ” and “ A New Method of Revealing Segregation 


- Steel Ingots,” the following information with regard tc the 
sxoeiient results obtained as regards (a) obtaining sound steel, 
rs oiding segregation, and (c) reducing waste, will be of interest. 


Oe unknown to Sir Robert Hadfield, the well-known French 
metallurgist, Monsieur G. Charpy, of the Cie. des Forges et 
Acieres dle Chatillon-Commentry et Neuves-Maisons, Montlugon 
(Allier), aiter reading the papers above mentioned, decided to 
test the methods for himself, and proceeded to make an ingot 


of comparatively large size, weighing about 25 tons. he 
engraving and sketches accompanying this {note show the 








Fig. 1—-UPPER PART OF 25-TON INGOT 


results obtained. M. Charpy stated that the Hadfield method 
of feeding the upper portion of fhe ingot in the special manner 
described in the papers above mentioned, namely, sand head, 
air blast, charcoal, and insulating layer of slag, ‘appeared to 
him to constitute a particularly simple and practical solution 
of the problem met with in steel manufacture, to overcome the 
difficulties met with as regards piping, and to reduce segrega- 
tion and avoid the large percentage of waste material. 

Fig. 1 is a reproduction of a photograph taken by M. Charpy of 
the upper part of an ingot weighing 25 tons. This ingot had been 
treated by the Hadfield method, its composition being C. 0.40, 
S. 0.02, P. 0.04, Mn. 0.45 per cent. The material aiso con- 
tained a small percentage of nickel. Fig. 1 shows the satisfac- 
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Fig. 2-POSITIONS OF DRILLINGS 


tory nature of the result. The portion of the ingot shown in 
the engraving represents about one-fourth of its total length. 
M. Charpy found that in order to eliminate all faults and spongi- 
hess in the ingot in question, it was only necessary to cut off 
about 12in. to 12}in. from the upper part; in other words, 
about one-twentieth of the ingot, as against one-third, which is 
the proportion of discard ordinarily required. Moreover, the 
analyses taken of the material at different parts of the ingot 
showed that it was free from segregation. Fig. 2 shows the 
ard from which the analyses given in Table A were 
cae Drillings were taken on the centre line at the 
erent parts shown, commencing at the top, marked A, 
rp at the other parts as lettered. Fig. 3 shows the dimensions 
of the 25-ton ingot referred to. The waste or unsound material 
n this ingot is only about 5 per cent. 








is obtained sound steel with but little segregation. There is 
also very much reduced loss or waste of material all three 
important advantages in the economical production of sound 
steel. It is also proved that by the method not only smaller 
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Fig. 3—THE 25-TON INGOT 


ingots such as used in rail manufacture but also ingots of the 
largest size can be satisfactorily produced with great economy 
in cost. 

We have to thank Sir Robert Hadfield for these particulars. 








THE TATA IRON AND STEEL WORKS, INDIA. 


WE take the following note from a paper read by 
Mr. Axel Sahlin before the Staffordshire Iron and 
Steel Institute on Saturday last, December 7th :— 


The Tata Works, although established so recently—the first 
iron being made on December 2nd of last year—now have an 
output equal to one-fourth of the entire annual consumption 
of iron and steel in India, and it is stated that there is no doubt 
that the dependency will before long have a _ second 
works established, so exceedingly successful, surpassing all 
anticipations indeed, has the present installation proved. 
Not since the plant was started has there been a single serious 
breakdown, and the low cost of production, it is declared, opens 
up for the new venture the markets of the Eastern world from 
Suez to the Cape, to Vladivostock, and China and Japan. It is 
also believed that it will prove to be possible to fill contracts 
from New Zealand, Australia, and the West Coast of North 
and South America. In spite of the high wages necessarily 
paid to the imported Europeans who superintend the native 
workmen, the labour cost per ton of iron is no higher than in 
Europe, and, as the cost of raw materials per ton of iron does not 
reach 15s. at the furnaces, it follows that the finished material 
is produced very cheaply, more cheaply probably, it is claimed, 
than in any works in America or in Germany, Belgium, or Eng- 
land, not excluding even the largest and most economically 
arranged works in the West of Scetland. Socheaply can fuel be 
obtained, although conveyed to the works 150 miles from 
Jherria, in the north, that good coal of coking quality is laid 
down at the coke ovens at 4s. 3d. per ton, and it is a great advan- 
tage in the coal furnished that it is a low in sulphur, 
the pig iron produced being equally low. he output of pig 
iron per month at the present time from two blast furnaces is 
14,500 tons, and the analysis of the iron is as follows :— 


Foundry Pig Iron :— 





Per cent. 
Silicon .. .. - 2,38 
Manganese .. - 0,92 
Sulphur... - 0.015 
Phosphorus .. - 0.37 
Steel Pig Iron :— 
Silicon .. .. 1,03 
Manganese .. 1,32 
Sulphur eae 0.031 
Phosphorus... .. 0.31 


It is claimed that the steel produced is of a quality almost 
fit for armour plate manufacture, and in the steel rail mill the 
Government of India encouraged the enterprise by an initial 
order for 200,000 tons of rails. 

The works have been constructed for the following output 
capacity :— 

Tons per annum. 


Coke .. 

a ee 160,000 
Steel (miscellaneous) .. .. 100,000 
Steel rails, beamsand shapes .. .. .. .. 70,000 
Iron bars, hoops, and rods.. .. .. .. .. 20,000 


Rails are rolled up to a length of 300ft., and the straightening 
machine is of such design that 80 per cent. of the ordinary work 
of steel rail straightening is saved. 

It is of first importance to the new industry that railway 
freight from the works east to Calcutta for ship t, a dist 
of 150 miles, is less than 2s. per ton, and it is this exceedingly 
low cost of transport for its products which encourages the Tata 
Company to believe in the possibility of its entering the inter- 
national iron and steel markets as a successful competitor 
with Europe and‘America: Of course, it has also the item of 
cheap native labour in its favour. Some, if not much, of the 
European superintendence now necessary may by and by 
be avoided. The workmen at present are almost exclusively 
natives, and Mr. Sahlin speaks in the highest terms of 
their quickness to learn the work. Fewer than two 
hund Europeans are distributed between the departments 
as chiefs and foremen, while the general manager is an American. 
The blast furnaces and much of the rolling mill equipment are 
of American design, and the reversing blooming mill on the steel 
side fitted with 36in. pinions of Julian Kennedy’s design is 
described as being exactly similar to the latest mill installed at 











TABLE ‘‘ A.” 
Portion drilled. 8. Per cent. P. Per cent. 
A ghee ae -. 0,043 
B silat docgab 0.041 
O° tee 0.043 
Dae ee 0°042 
E ky ec aa eae 0.039 
H . 0,020 0,043 
ig . 0,020 0.039 
K . 0.012 0.044 
M 0.018 0.039 
N . 0.017 0.039 
0 . 0,026 0.044 
I - 0,028 0.045 
R . 0,015 0.038 
oP SE ei On yn 
t will therefore be seen that by the Hadfield method there 








the Youngstown Sheet and Tube Company’s works at Youngs- 





town, Ohio. Well-equipped foundry and machine shops are 
established on the ground capable of attending to all ordinary 
repairs and maintenance of plant. 

It is noticeable that the working capital of £400,000 was sub- 
scribed by the Maharaja Scindia, of Gwalior. Mr. Sahlin, of the 
firm of Julian Kennedy, Sahlin and Co., was responsible for the lay - 
out of the plant at Sakchi, and superintended the entire erection. 
The coke plant consists of 180 Coppee non-by product ovens, and 
the yield is about 80 per cent. There are two blast furnaces, each 
77ft. x 19ft.,with 12ft. 6in. hearth, blown by eight tuyeres 6in. dia- 
meter extending 6in. inside furnace walls. It is rather a remarkable 
result that during ten months of work only one tuyere has had 
to be exchanged. The furnaces are built of steel plate on the 
Kennedy non-exploding (bottled-up) system, and are capable 
of resisting an interior pressure of 45 lb. per square inch. 
This system, although at one time derided as impossible, has 
now become universal in America. Each furnace is equipped 
with four Cowper-Kennedy central combustion stoves 90ft. by 
20ft. The steel plant is housed in a steel frame building 648ft. 
by 135ft. and 93ft. high to the peak of the roof. There are here 
four 40 to 50-ton open-hearth furnaces of Kennedy’s stationary 
type, having regenerators placed underneath the furnace. 
The gas is controlled by water-cooled Dyblie valves, the air by 
water-cooled butterfly valves. Each furnace is fired from its 
own independent producer plant of four producers. This 
arrangement has the advantage that the operations of each 
melter can be closely watched and compared. In addition to 
the steel plant proper, there are in the steel works build- 
ing three five-hole heating pits on the regenerative system , 
each designed to receive twenty 18in. by 20in. ingots. These 
furnaces are also controlled by Dyblie valve, and show a very low 
fuel consumption. — 

The gas for the entire plant is furnished by twenty-six 10ft. 
Morgan producers equipped with George automatic feeds and 
blown by air under pressure. Included in the steel plant is 
one 300-ton Kennedy mixer of the semi-cylindrical oscillating 
cradle type, operated by an hydraulic cylinder and arranged with 
large regenerators for gas and air. In the cast house in front of 
the mixer run two 80-ton casting cranes, which also lift the 50-ton 
iron ladles from the transfer trucks, emptying them into the 
mixer. 

In the rolling mills on account of the moderate capacity for 
which the plant is intended, and the desire at the beginning 
to limit its cost, a special arrangement, not to be recommended 
for mills with a great capacity, has been adopted. The 
mills are driven by a three-cylinder Ehrhardt and Sehmer 
reversing engine with 52in. by 52in. cylinders. This engine 
runs high pressure, exhausting into the open air. In a hot 
climate, where water at times may be scarce and where coals are 
delivered at the works for less than 5s. per ton, it would be unwise 
to go to the complication of introducing condensers. On either 
side of this engine is placed an hydraulic clutch, by means of 
which it is connected at will, on the left-hand side to a 36in. 
pinion reversing blooming mill. When the ingot arrives from 
the heating pits in the steel works it is turned 180 deg., so as 
to advance with the butt end first. In this position it is passed 
between the jaws of the bloom shear and is rolled down in the 
ordinary way. On the right-hand side of the reversing engine 
is placed a reversing steel rail mill having 28in. pinions and three 
stands of rolls. The top roll in the roughing stand has a lift 
of 5in., which is advantageous when rolling large beams. The 
mill is served by means of travelling roller tables fitted with 
electric tilting gear. 

The bar iron mills are situated in a steel frame building 88ft. 
by 313ft., and are driven by a 1200 horse-power Ehrhardt and 
Sehmer tandem compound engine. The mills consist of three 
trains, one 16in. three-high train with three stands of rolls driven 
direct from the engine, one 10in. medium-speed three-high 
mill in four stands driven by rope drive, a third 10in. high- 
speed mill in two stands used for finishing hoops, rods, and 
other small sections, also rope driven. 

Mr. Sahlin emphasised that the coal delivered at the Tata 
Company’s works is so cheap that it would have been extravagant 
to employ gas engines or even condensers for the rolling mill 
engines. The plant is therefore operated by steam and electric 
power generated by steam turbines. The boilers are fired with 
blast furnace gas and coal. Electricity is generated by three 
turbine driven units of 1000 kilowatts each. 








INSTITUTION OF CIVIL ENGINEERS.* 


“THE GENERATION AND DISTRIBUTION OF PRO- 
DUCER GAS IN SOUTH STAFFORDSHIRE,” 


By Hersert Atrrep Humpurey, M. Inst. C.E. 


Tue South Staffordshire Mond Gas (Power and Heating) 
Company is a pioneer undertaking, since it is the first example 
of a company giving under Parliamentary powers a supply of 
producer gas for public purposes. Its Act contained clauses 
prohibiting the sale of gas for domestic purposes or for illumina- 
tion, and the limit of carbon monoxide in the gas distributed 
was fixed at a maximum of 14 per cent. The area of supply 
comprises 123 square miles. For the central station an area 
of about 40 acres of land, adjacent to railway and canal, was 
secured at Dudley Port, Tipton, which is practically the centre 
of gravity of the whole area. The contract for the whole of 
the work was let to the Power Gas Corporation, Limited. 

Generating station.—The unit of plant adopted was based on 
a capacity for gasifying 140 tons of coal per day, and consisted 
of eight Mond gas producers, together with the necessary gas- 
cooling, cleaning, and compressing plant, plant for the recovery 
of sulphate of ammonia and tar, and the machinery, comprising 
steam boilers, circulating pumps, electric generating plant, 
motors, fans, &c. The first unit erected was started in operation 
in February, 1905, and at the. present time additions are being 
made which will increase the output by about 80 per cent. 
The first supply to the public was commenced in May, 1905, 
and up to the present date there has not been a single stoppage 
of the gas supply from the station, the pressure being main- 
tained in the trunk mains throughout the whole period. The 
steam boilers are adapted to be either coal-fired or gas-fired, 
or to be fired simultaneously by both means, and the special 
devices employed for this purpose are described. The blowers 
are steam-driven, and as there is no storage capacity for gas, 
the speed of the blowers has to be varied to keep pace with the 
demand. 

Of the eight Mond producers one is a spare, and each producer 
is rated at 20 tons of coal per 24 hours, but in meeting the peak 
of the load the producers have been worked at 50 per cent. 
above their rated capacity. The gas from the producers passes’ 
through a mechanical washer for removing the dust and for 
cooling and saturating the gas, and then through an acid tower 
in which a counter current of acid liquor absorbs the ammonia 
from the gas, so that when the liquor is subsequently evaporated 
solid sulphate of ammonia is obtained. The gas then passes 
through gas-cooling towers, in the first of which hot water is 
obtained, and is used for heating and saturating the blast during 
the passage of the water through an air-heating tower. The 
gas is measured through rotary meters. The clean measured 
gas passes to gas compressors, which are of the Riedler type, 
and are steam-driven. Each compressor is capable of com- 
pressing 9400 cubic feet of gas per minute up to a pressure of 
10 lb. per square ineh, which requires 430 indicated horse-power. 
The initial pressure chosen for distributing the gas was 7 lb. 
per square inch, but only 5 lb. per square inch is required at 


* Abstract of a paper read at the Ordinary Meeting ‘of the Institu- 
tion on Tuesday, December 10th, 1912, 
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present, since the trunk mains are not working to their full 
capacity. All the exhaust steam from the gas compressors, 
pumps, and other steam-driven machinery is utilised in heating 
and saturating the producer blast. There are numbers of 
electric motors for driving different sections of the plant, and 
the current for these and for lighting the works is obtained 
from Westinghouse gas engines. 

The major portion of the machinery runs about six weeks 
continuously day and night before being stopped for examina- 
tion. The acid towers run for two years continuously, and 
during the seven years of operation it has not been found neces- 
sary to change over the gas-cooling and air-heating towers. 
Methods of preparing the sulphate of ammonia and tar for sale 
are described. The control of the pressures throughout the 
plant, and the safety devices employed, are dealt with, and the 
three points at which automatic control has been introduced 
are :—(1) At the blowers, to maintain a constant plus pressure 
on the inlet to the purification fans. (2) At a by-pass between 
the delivery and suction sides of the compressors, to prevent 
the formation of a vacuum on the suction side. (3) At the 
compressors, by utilising a pressuré governor so that the speed 
of the compressors is maintained to keep constant the gas 
pressure in the delivery mains. 

Operating records and other data.—Typical analyses of the 
fuel used are given, and the methods of handling the fuel and 
ashes are described. Curves have been plotted showing the 
coal gasified, sulphate of ammonia made, and the tar sold per 
month for the thirty months from January, 1910, to June, 1912. 
Other curves give the total gas made and the total gas sold for 
a period of eighteen months, and, in order to show the fluctua- 
tions of the gas supply from heur to hour, the meter readings 
at the central station are plotted in the form of a curve covering 
a period of one week. At the peak of the load an output of 
one million @ubie feet per hour has now been reached, and the 
plant, which “was designed for gasifying 140 tons per day, has 
reached thé rate of 200 tons per day. Curves showing the 
principal temperatures and pressures throughout the plant have 
been plotted, and tables showing the calorific value of the gas 
over long and short periods are given. The Mond producer 
gas distributed averages over 150 B.Th.U. per cubic foot, and the 
regularity of the calorific value is remarkable. 

Distribution of g1s.—Owing to the fact that considerable 
portions of the area of supply are subject to subsidence, due to 
the presence of disused coal mines, and for other reaons, such 
as cost, number of joints, &c., steel mains were adopted in 
preference to cast iron. Special attention is paid to the coating 
of the steel mains laid underground, to prevent attack due to 
the acid water which is prevalent in the district. All mains 
between 36in. and 2lin. in diameter, inclusive, are of the lockin, 
bar type. For the smaller mains, welded steel pipes with screw 
joints are employed. Up to September, 1912, there were laid 
22,666 yards of locking-bar pipes with lead joints and 29,181 
yards of steel pipes with screwed joints, making a total of 29.45 
miles. Additional mains are now being laid. Drawings show- 
ing the types of pipes, joints, &c., are also given, and the special 

recautions taken to ensure a continuous supply are mentioned. 

Uses of the gas.—The gas supplied to the consumers is used for 
two purposes, namely, for the production of power in gas engines 
and for various forms of heating in furnaces, &c. There are at 
present over 150 gas engines connected with the company’s 
mains. Practically every suction producer situated near the 
mains has been shut down, the owner finding it more advan- 
tageous to take a supply from the Mond gas mains. From this 
cause forty-five gas-producer plants have been thrown idle, 
twenty of these being suction plants, and twenty-five pressure 
producer plants. 

A schedule of prices under which gas is supplied is given in 
an appendix, the price varying, according to the quantity taken, 
from 13d. to 2}d., and the present costs of production and 
distribution of the gas are compared with the estimates given 
when the Bill was before Parliament. These figures show that 
the estimated costs of production based on a much larger plant 
have been practically realised in connection with the first unit 
installed. The average price received from consumers was, 
in June, 1912, about 1.75d. per 1000 cubic feet, and this is 
given as being equivalent, having regard to its calorific value, 
to lighting gas at 7d. per 1000 cubic feet. A list of the heating 
operations for which the gas is used is given, and additional 
uses for the gas are constantly being found. Temperatures 
up to 1600 deg. Cent. are being regularly maintained. 








ROYAL INSTITUTION OF GREAT BRITAIN. 


THE following is a list of the discourses to be given at the 
Royal Institution at Friday evening meetings before Easter :— 
January 17th, Professor Sir J. J. Thomson, O.M., F.R.S., 
“Further Applications of the Method of Positive Rays ;” 
January 24th, Professor John Oliver Arnold, F.R.S., “‘ Recent 
Advances in Scientific Steel Metallurgy ;” January 3lst, 
Mr. George M. Trevelyan, ‘‘The Poetry and Philosophy of 
George Meredith ;’’ February 7th, Sir John Murray, K.C.B., 
F.R.S., “‘ Life in the Great Oceans ;” February 14th, Professo 
Andrew Gray, F R.S., “‘ New Gyroscopes and their Applica- 
tions ;*’ February 2Ist, Mr. Spencer U. Pickering, F.R.S., 
** Horticultural Investigations at the Woburn Experimental 
Fruit Farm ;” February 28th, Mr. C. T. R. Wilson, F.R.S., 
** Photography of the Paths of Particles Ejected from Atoms ; ” 
March 7th, Professor the Hon. R. J. Strutt, F.R.S., “‘ Active 
Nitrogen ;”” and March 14th, Mr. A. E. H. Tutton, F.R.S., 
“Great Advance in Crystallography ” (experimentally illus- 
trated). 

The other lectures arranged for the before Easter session 
are as follows :—Christmas lecture epilogues by Professor Sir 
James Dewar, F.R.S., Fullerian Professor of Chemistry: A 
course of six lectures, at three o’clock—‘ Alchemy,’ Saturday, 
December 28th ; ‘‘ Atoms,” Tuesday, December 31st ; “ Light,” 
Thursday, January 2nd; ‘‘ Clouds,” Saturday, January 4th ; 
‘** Meteorites,” Tuesday, January 7th; ‘‘ Frozen Worlds,” 
Thursday, January 9th. ‘‘The Heredity of Sex and some 
Cognate Problems,” by Professor William Bateson, F.R.S., 
Fullerian Professor of Physiology—six lectures on Tuesdays, 
January 14th, 2lst, 28th, February 4th, llth, 18th, at three 
o’clock. ‘The Movements of the Stars:” (1) The Nebular 
Hypothesis ; (2) The Stars and their Movements; (3) Our 
Greater System; by Professor H. H. Turner, F.R.S., Savilian 
Professor of Astronomy, University of Oxford ; three lectures 
on Tuesdays, February 25th, March 4th, llth, at three o’clock. 
** Birds of the Hill Country,” by Mr. Seton Gordon—two lec- 
tures on Thursdays, January 16th and 23rd, at three o’clock. 
“* Recent Research on the Gas Engine,”’ by Professor B. Hopkin- 
son, F.R.S.—two lectures on Thursdays, January 30th and 
February 6th, at three o’clock. ‘‘The Dawn of Empire in 
Shakespeare’s Era,’’ by Sir Sidney Lee—three lectures on 
Thursdays, February 13th, 20th, 27th, at three o’clock. ‘“ Sur- 
face Energy,” by Mr. W. B. Hardy, F.R.S.—two lectures on 
Thursdays, March 6th and 13th, at three o’clock. ‘‘ Aspects 
of Harmony : ” (1) Chord Progression : Illustrated from Handel, 
Beethoven, Brahms ; (2) Added Dissonance: Illustrated from 
Schumann and Wagner ; (3) The New Whole Tone Chord and 
its Predecessors: Illustrated from Bach and Debussy ;” by 
Mr. Henry Walford Davies—three lectures on Saturdays, 
January 18th, 25th, February Ist, at three o’clock. “ 
Properties and Constitution of the Atom,” by Professor Sir 
J.J. Thomson O.M., F.R.S., Professor of Natural Philosophy, 
Royal Institution, &c.—six lectures on Saturdays, February 8th, 
15th, 22nd, March Ist, 8th, 15th, at three o’clock. 














FORTHCOMING ENGAGEMENTS. 
TO-DAY. 


British FoUNDRYMEN’S AssociaTIon.—At the Northampton 
Institute, Clerkenwell. Paper: “‘The National Physical Labora- 
tory,” by Dr. W. Rosenhain. 8 p.m. 


SATURDAY, DECEMBER l4ru. 


British FouNDRYMEN’s AssocrIaTIoN.—Annual dinner at 
the Holborn Restaurant, W.C. 6.30 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Quarterly meet- 
ing, election of members. Paper: ‘‘ Recent Developments in 
Curtis Steam Turbines,” by Mr. R. F. Halliwell, Rugby. 


Tue INsTITUTION OF WATER ENGINEERS.—At the Apartments 
of the Geological Society, Burlington House, W. Seventeenth 
Winter General Meeting. ‘‘ Some Recent Examples of Pollution 
of Public Water Supplies,” by Dr. J. C. Thresh; ‘“‘ The Valua- 
tion of Water Undertakings on Transfer to Local Authorities,” 
by Mr. E. J. Sileock ; *‘ Recent Advances in the Science of Water 
Purification,” by Mr. Adolph Kemna. 10.30 a.m. Special 
General Meeting at 10 a.m. 


MONDAY, DECEMBER lérx. 





Royat Society or Arts,—John-street, Adelphi, W.C. 
Cantor Lecture: ‘‘ Methods of Economising Heat,” by Mr. 
Charles R. Darling (Lecture I1I.). 8 p.m. 


Tue InstiruTe or Sanitary ENGINEERS.—Caxton Hall, 
Caxton-street, S.W. ‘The Collection of House and Trade 
Refuse,”” by Mr. J. O. Neumann. Mechanical dust carts will 
also be described. 8 p.m. 


TUESDAY, DECEMBER lirx. 


INsTITUTION OF ELEcTRICAL ENGINEERS: MANCHESTER 
Locat Section.—The University (Physical Laboratory), 
Manchester. “‘ Electric Resistance Welding,’’ with practical 
demonstration, by Mr. P. Bucher. 7.30 p.m. 

Tue InstirutTion oF Civiz ENGINEERS.—At the Institution 
of Mechanical Engineers, Storey’s-gate, S.W. Paper to be 
further discussed: ‘‘The Generation and Distribution of 
a Gas in South Staffordshire,” by Mr. H. A. Humphrey. 

p-m. 

Puysicay Socrety or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington. Exhibition of 
Physical Apparatus, 3to 6 p.m. ‘‘ Some Methods of Magnifying 
Feeble Signalling Currents,” by Mr. 8S. G. Brown,” at 4 p.m. and 
8 p.m. Council meeting at 5 p.m. 


WEDNESDAY, DECEMBER 18ra. 


Royat Socrety or Arts.—John-street, Adelphi, W.C. 
“The Pictorial Possibilities of Work,” by Mr. Joseph Pennell. 
8 p.m. 

Tue INstTiITUTE oF CHEMISTRY OF GREAT BRITAIN AND 
TreLanp.—Chemical Lecture Theatre of University College, 
Gower-street, W.C. ‘* Chemistry in Gasworks,” by Mr. W. J. H. 
Butterfield. 8 p.m. 

Royat Mereoro.tocicat Socrery.—At the Surveyors’ 
Institution, 12, Great George-street, Westminster, S.W. ‘* Pro- 
bable Utility of Salinity Observations in the Irish Sea for Long- 
date Weather Forecasting,” by Professor Henry Bassett, jun. 
“Air Currents at a Height of 50 Miles,’ by Mr. J. Edmund 
Clark. ‘*‘ New Form of Standard Barometer.’’ by Mr. Charles 
Anthony. 7.30 p.m. 


THURSDAY, DECEMBER 19rz. 

Crystat Patace Scnoor or Practicat ENGINEERING.— 
Award of certificates in the Lecture Theatre of the School. 
2.30 p.m. 

THE IwnstiruTiIon oF ELectrricaL ENGINEERS.—Victoria 
Embankment, W.C. ‘“ The Work of the International Electro- 
technical Commission,” by Dr. 8. P. Thompson. 8 p.m. 


FRIDAY, DECEMBER 20ru. 


Tue InstiTuTION oF MECHANICAL ENGINEERS.—Storey’s- 
gate, St. James’ Park, London, 8.W. Further discussion upon 
‘Vapour Compression Refrigerating Machines,”’ by Mr. J. Wemyss 
Anderson ; and “ A Contribution to the Theory of Refrigerating 
Machines,” by Mr. John H. Grindley. 8 p.m. 


SATURDAY, DECEMBER 2lsr. 


Tue INstITUTION OF MUNICIPAL ENGINEERS.—Council meeting. 


Tue InstitcTion or Locomotive ENGINEERS.—St. Bride’s 
Institute, E.C. ‘Coal as a Factor in Locomotive Practice,” 
by Mr. J. Pelham Maitland. 7 p.m. 








France: Warninc To British Contractors.—The British 
Chamber of Commerce, 17, Boulevard de la Madcleine, Paris, 
draws attention to the fact that the French Fiscal Authorities 
have in one or two recent instances claimed a special * patente ” 
tax of a-quarter per cent. on contracts passed by French Govern. 
ment Departments with foreign suppliers. The matter is. at 
present, the subject of correspondence, but if these claims are 
persisted in, it will be necessary for British suppliers of coal, 
machinery, &c., to French Government Departments to make 
allowance for this fairly onerous tax in calculating prices. 


Boroveu Potytecunic InstiTuTE.—The students and mem- 
bers of the Borough Polytechnic Institute assembled in the 
Edrie Hall on Monday, December 2nd, to receive at the hands 
of Sir Albert Spicer the certificates and prizes they had gained 
at the last examinations. Mr. J. Leonard Spicer, chairman of the 
Governing Body, in opening the proceedings referred to the fact, 
that the student hours had increased by about 15 per cent. over 
the previous session and judging by the entries for the ensuing 
session there would be a further increase this year. The cost 
of the Institute’s work—£24,400—might seem a large sum of 
money, but it should be remembered that it was necessary to 
purchase expensive machinery and materials for the classes 
and to engage the very best instructors they could obtain for 
the respective subjects. Mr. C. T. Millis, M.I. Mech. E., then 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Iron Boom. 

EVERYTHING points to a continuation of tho iron boon 
in this part of the kingdom and scares, whether foreign or home, 
relating to international war or railway strikes, are nut allowed 
to interfere with the buoyancy of this market. here js g 
remarkably strong price situation, and both pig iron and many. 
factured iron are still rushing up. Pig iron consumers, indeed 
are declaring this week that pig iron makers have “ gone maq” 
and they wonder where the boom will carry prices. , 


Raw Iron Advances. 

The current advances in pig iron are justified by the 
smelters on the ground of the prevailing stringency and the 
high cost of coke. Despite the heavy output, there are practi. 
eally no stocks in the district, and the commitments of pro. 
ducers leave no hope of relief so far as the open market is eon. 
cerned. The chief brands of Staffordshire forge iron are go 
serace that consumers whose requirements were noi satis. 
factorily covered have no option but to concede makers’ terms, 


Part-mine realises 67s. and 68s., and common cinder iron 6]s, 
per ton. Northamptonshire sellers are not prepared to con. 
sider less than 66s., and Derbyshire forge brands comand as 
much as 69s, to 70s. 6d. Some of the makers of best all-mine 
hot-air pigs (Staffordshire makes) quote an increase of 5s, 
making the price £5, and strong foundry iron of similar brand 


has gone up to 95s. Spiegel iron is also advanced 5, 
per ton. 


High Coke Prices. 

The circumstance that the raw iron makers defend 
their action in pushing up prices so rapidly by pointing to the 
high state of the coke market lends unusual interest to present 
coke prices. Hard cokes for furnace purposes are quoted this 
week 25s. to 26s, per ton delivered into this district from the 
South Yorkshire and Derbyshire ovens. Best foundry coke is 
quoted 32s, 6d. to 35s., according to length of contract. Purple 
ore and pottery mine for fettling for the puddling furnaces are 
23s. and 2s. per ton. 


All Manufactured Iron Dearer. 

Makers of unmarked bars complain that their protits 
are being seriously eaten into by the pig iron smelters on the 
one hand and the enhanced rates of wages on the other. The 
market to-day (Thursday) in Birmingham was excited, and all 
descriptions of bars were dearer. North Staffordshire makers, 
taking their cue from Lancashire and Yorkshire, which last week 
advanced prices 5s. and 10s. per ton respectively, have put 
up their standard 5s.—to £8 15s. Makers of South Staffordshire 
merchant bars are conscious that a similar move on their part 
has small chance of success, but quotations are nominally higher 
than £8 7s. 6d. to £8 10s, They are more confident in demanding 
an advance for forward delivery. Makers have plenty of work 
on hand, and there is more pressure for delivery of the cheaper 
grades. Under these circumstances the question is being asked 
«s to whether Staffordshire marked bars will be long allowed to 
remain at their present price of £9 10s. The general opinion, 
however, is that no vance is likely to be decided upon 
before the January quarterly meeting. There is a little more 
activity in galvanised sheets, but. no recovery of prices. Corru- 
gated sheets of 24-gauge make £12 10s. to £12 15s., f.o.b. Liver- 
mea £13 being paid only for small quantities of the best. material. 

"he trade in black sheets is characterised by stringency. Doubles 
make £8 10s., delivered in the district, and lattens £9 2s. 6d. 


to £6 


Big Wages at the Forges. 

Puddlers’ wages are now higher than they have been 
for many years past. Including the bonus recently added in 
the Midland area, they amount to 10s, 9d. per-ton, whilst the 
average net price for bars of the last bi-monthly period was 
£7 17s. 93d. In 1901 puddlers’ wager stood at 10s. 3d.—the 
nearest approach to the present figures within recent times— 
and the average net price of bars was then just over £8 19s. 44d. 


Inflated Steel Conditions. 

The steel trade is busier than ever. The consumers 
of billets and raw bars who postponed their orders in the hope of 
easier prices have come on to the market with a rush, and are 
finding great difficulty in getting their wants supplied. Some 
of the largest steel works have booked orders for billets until 
next mid-summer, while in manufactured steel makers of 
sections have also four and six months’ specifications in hand. 
Arrears of delivery are becoming a serious matter, as in some 
cases these are five or six months behind, and some contracts 
dependent on material have been rather badly held up. The 
works, however, are producing at high pressure, and sre 
evidently doing their best. Consumers of steel half products 
can only augment their resources from the Continent at some 
thing above home prices. British makers of Bessemer bars 
and billets quote £6 to £6 2s. 6d., and Siemens bars are 2s. bd. 
more. The congestion continues unrelieved in every branch of 
the steel sections trade. Current minimum prices are :— 
Angles, £7 17s. 6d. to £8 5s.; bars, £8 2s. 6d. to £8 5s., whether 
rounds or square or flats; plates jin. thick and upwards, £8 7s. 6d. 
to £8 10s.; and channels and tees, £8 2s. 6d. and £8 5s. per ton. 
Wherever early delivery can be made, however, much higher 
prices than these are being got by the same firms. Certain 
makers boast that they are getting as much as £9 10s. to £10 10s. 
for railway wagon plates and plates for bridge building and tank 
making. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
Mancuester, Thursday. 
Pig Iron Still Firm. 
Tue attendance on the Iron Exchange was much 


smaller than usual, but this was no doubt accounted for by the 
fog, pled with the inclement state of the weather, There 





read his report on the year’s work. Among the 
gained in a variety of trade subjects one of the evening engineer- 
ing students had again this year been awarded a London County 
Council Scholarship in Science tenable at the Imperial College 
of Technology of the value of £50 a year ; at the City and Guilds 
of London Institute examinations medals had been gained in 
mechanical engineering, metal plate work, wheelwrights’ work, 
painters’ oils, colours and varnishes, &c.; and London County 
Council evening exhibitions had been awarded in engineering, 
wiremen’s work, building, and wheelwrights’, work. Sir Albert 
Spicer then addressed the students. He said that during his 
forty-seven years in the City of London it had been his 

fortune to be able to visit most of our great dominions and when- 
ever he had had that opportunity he had tried to ascertain ,how 
the trade between these dominions and the mother country was 
being carried on, and there were two great qualities that he felt 
were needed—elasticity and adaptability. He had paid a 
surprise visit to the Institute a few evenings ago and he was first 


of all struck with the variety of the work, eighty-two distinct 
subjects being taught, and then he’ was impressed by the fact 
that in ell these sub‘ects the instruction was arranged to make 
the stude.its more ataptable to chaaging conditions of manu- 
facture, 








were again few features of interest to note in pig iron, which 
continued strong. There was little or no change to note 
in quotations, op towards the close sellers showed & 
disposition to ask higher prices, no doubt being influenced by 
the position of affairs in the North-East. Both finished iron 
and steel continue firm. Manufactured copper and sheet lead 
were unchanged, but English tin ingots showed a reduction of 
about 10s. per ton. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 75s.. 6d. to 76s.; 
Staffordshire, 73s. 6d. to 74s. 6d.; Derbyshire, 74s. 6d. to 75s. 
Northamptonshire, 74s.; Middlesbrough, open brands, 76s. 10d. 
to 77s. 4d. Scotch: Gartsherrie, 82s 6d.; Glengarnock, 81s. 
(official, 82s.): Eglinton, 80s. 6d.; Summerlee, 81s., delivered 
Manchester. Delivered Preston: Gartsherrie, 8ls. 6d.; Glen- 
garnock, 80s. (official, 81s.); Eglinton, 79s. 6d.; Summerlee, 
80s. Delivered Heysham: Gartsherrie, 80s. 6d.; Glengarnock. 
79s. (official, 80s.); Summerlee, 79s.; Eglinton, 78s. 6d. West 
Coast hematite, 85s. f.o.t. Finished iron: Bars, £8 15s. to £9; 
hoops, £8 12s. 6d.; sheets, £9 7s. 6d. Steol: Bars, £8 1s. 
to £8 12s, 6d.; hoops, Lancashire, £8 15s,; ditto, Staffordshire. 
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£8 10s. to £8 158.5 sheets, £9 to £9 5s.; boiler plates, €9 7s, 6d: 
£9 12s. 6d.; plates for tank, girder and bridge work, £8 10s. 
t, 48 12s, 6d.; English billets, £6 10s. to £6 12s. 6d.; foreign 
ditto, £5 17s. 6d. to £6. Sheet lead, £22 to £22 10s. per ton. 
Tin jngots, English, £229 10s, per ton, Copper: Sheet, £92 
er ton; small lots, 11d. per lb.; tough ingot, £83 to £83 15s.; 
per selected, £83 58. to £83 10s. per ton. Copper tubes, 11 }d.; 
brass tubes, 94d.; brazed brass tubes, 103d.; rolled brass, 
8jd.; brass wire, 83d.; brass turning rods, 8d. to 8{d.; yellow 
metal, 7$d. to 8d. per Ib, 


The Lancashire Coal Trade. 

There was also a rather smaller attendance on the Coal 
Exchange. There was good movement to note in house coal, 
and prices ruled steady. In slack and engine fuel, except for 
small lots, there was very little available for prompt delivery. 
Higher prices were again asked for forward contracts. Shipping 
and bunkering coal steady, and it is thought that, owing 
to the labour troubles on the North-Eastern Railway, trade 
may be diverted to the West. Quotations :—Best Lancashire 
house coal, 168, 10d. to 17s, 10d.:; good medium, 15s, 4d. to 
its, 4d.; domestic fuel, 12s. 7d. to l4s. 7d.; screened steam coal, 
gs, 9d, to 11s.; slacks, 8s. 6d. to 10s. 6d. 


Manchester Association of Engineers. 

On Friday evening last over 200 members of this society 
paid a visit of inspection to the works of the Belsize Motor Com- 
pany, at Clayton, where they were enabled to view the numerous 
processes involved in the complete manufacture of motor cars 
of various types from the popular two-seater 10-12 horse-power 
vehicle to a 100 horse-power fire engine. The works have 
grown at an almost prodigious pace since we published a descrip- 
tion of them in THE ENCINEER some years ago. They now 
employ about 1800 hands, divided into day and night shifts, and 
cover 64 acres of ground very closely packed with plant. The 
output averages fifty cars per week. The machine tool depart- 
ment contains all the most modern appliances for producing 
work in large quantities on a manufacturing basis, and the body 
building department is equally up-to-date. 


Industrial Progress at Trafford Park. 

During the year which is coming to a close a great 
industrial development has taken place in this manufacturing 
centre, although there are still 700 acres of land for disposal 
including nearly 14 mile of frontage to the Manchester Ship 
Canul. The estate has its own statutory railway company, 
connected up with five main lines, its own electric tramway 
system served by the Corporations of Manchester and Salford, 
its own roads and easements, the command of electric power at 
moderate rates, and a good water supply. Three hundred acres 
of land have been disposed of and the buildings erected during 
the last year include factories for the manufacture of glucose and 
starch, for the production of lard from cotton seed oil, for the 
manufacture of “ textilose "a new jute substitute prepared 
from paper and cotton waste—and for the building of motor car 
bodies. There are now in course of construction nine reinforced 
concrete warehouses, called safes, for the storage of cotton and 
a works is about to be built for the Trussed Concrete Steel Com- 
pany. Six acres of land have been taken by Turner Brothers 
Rochdale, for the erection of large works for the manufacture of 
asbestos goods. 


Globe Ironworks, Bolton. 


There seems to be good grounds for hoping that the 
above works belonging to the firm of John Musgrave and Sons, 
Limited, which has been in liquidation since April last will be 
reorganised, At a meeting of Bolton business men held on 
Monday last it was announced that the amount promised to 
earry out the reconstruction scheme had reached £70,000 and 
that the sum of £10,000 still required to complete the scheme 
would be raised in a few days. A committee consisting of Messrs. 
John Harwood, J. P. Haslam, W. H. Hoyle, Thomas Magee, 
and Thomas Scowcroft has been appointed to go through the 
articles of association and make the necessary arrangements for 
the management of the works. 


Engineers’ Labourers. 


The terms offered to the labourers of this district by 
the Engineering Employers’ Federation have not yet been 
accepted. These men have besn promised an increase of 1s. 
per week and certain concessions with regard to overtime on 
condition that the increased wage is to remain in force for three 
years as in the case of the journeymen. The men, however, do 
not wish to be bound for three years and a vote is to be taken by 
their respective unions. 


Barrow-In-FurNEsS, Thursday. 
Hematites. 


The strike on the North-Eastern Railway is having a 
most serious effect upon the trade of the North-West of England, 
or rather the industrial activity. Most of the coke used in 
Furness and Cumberland comes from the Durham district, and 
it requires a vast tonnage of coke constantly arriving at the 
works to keep things going. Of late the supply of coke has 
been anything but satisfactory, and now with a strike on the 
carrier’s line it has been found necessary to shut down furnaces 
all over the district. A certain supply is held at most works, 
and it is hoped to keep some of the furnaces at work, but it is 
impossible to say as yet how things will turn out. This is a most 
unfortunate happening, for it has come along just when the iron 
trade was briskly employed and prospects of a continuance 
of good times were bright. 


Iron Ore, 


; _ The iron ore trade is busily employed. A big tonnage 
is being raised in the district, and this trade will searcely be 
affected by the strike, for, at the worst, useful stocks of ora 
could be run up which would find a speedy outlet later on. 
A good deal more local ore could be dealt with than is the case 
at present if a sufficient tonnage was raised. The shortage 
has to be made up by the use of foreign ores. Some Irish ore 
was brought into Barrow last week, and a cargo of 3100 tons of 
ore from Almeria. Prices are firm, with good average sorts 
of native ore at 18s. 6d., and the best qualities are firm at 
20s. 6d. per ton net at mines. Spanish ores are being imported 
at 23s. 6d. per ton delivered. 


Steel. 


; The steel trade is slacker industrially. At the Barrow 
Works some of the departments have been shut down for the 
time being, and the rail mill is working on the single shift only. 
There is no cessation of activity in the plate mills, where full 
line is being worked and it is ho to keep the mills going. 
"he orders held are very considerable. At Moss Bay the works 
have been closed down for the time being. ; 


Shipbuilding and Engineering. 


= The works of Messrs. Vickers, Limited, at Barrow, are 
usily employed and likely to remain so. There is a big pro- 
#ramme of work in every department. Progress is being made 
in the fitting out of the Japanese battle-cruiser Kongo, much of 
oa machinery being already in place. She is due out on 
ner trials next spring.. The work of building H.M.S. Delhi 
's being thrown back somewhat owing to the recent crane acci- 
dent. The floating dock recently ordered for the Argentine 
> to be 300ft. long, 60ft. wide, and capable of lifting a vessel 
‘p to 1500 tons. She will be placed on the river for the use of 
coasting ¢eraft, 








Fuel. 

There is a brisk demand for coal, and good steam sorts 
are quoted at 14s, to 18s, 6d. per ton. The cupply of coke has 
been cut off owing to the railway strike, and this has upset the 
whole of the iron and steel trades of the North-West district. 

tast Coast coke is quoted at 35s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Railway Strike’s Paralysing Influence. 


For many reasons the Northern ironmasters have cause 
to regret the railway men’s strike of this week. It has had a 
serious effect upon the pig iron trade and put a stop to what 
appeared to he a sound and genuine revival which promixed to 
continue over the first half of next year. At the time of writing 
the position is very serious, and if the strike continues until the 
week-end the trade will be completely paralysed. .The supplies 
of coke have been cut off, with the result that makers of pig iron, 
al! of whom have practically no stocks of coke, have had to eur- 
tail their output to a very great extent. Up to Wednesday 
evening about 5° per cent. of the blast furnaces on the North- 
East Coast had been put on slack blast. A good tmany pig 
iron producers may danip down over the Christmas holidays, and 
already twelve have been so treated. Several firms, once having 
taken this step, will avail themselves of the opportunity thus 
afforded to carry out repairs. Inquiries made on Wednesday 
showed that four furnaces had been damped down at Normanby, 
four at the Skinningrove Tronworks, four at Bell Brothers, 
Port Clarence, three at Peaxe and Partners, Cargo Fleet, three 
at the Thornaby Ironworks, three at Jarrow, and arrangements 
were being made to damp down others. With the suspension 
of operations of the blast furnaces there will be no hematite 
pig iron or ferro-manganeseciron obtainable, and this will 
quickly cause the closing of all the steel works. The Jarrow 
and Skinningrove Works have already been closed. Of the three 
mills at the South Durhain Works two have been laid idle. 
Other works have had to reduce their operations in order to 
keep running till the end of the week. 


Cleveland Pig Iron. 


The amount of business done in Cleveland pig iron has 
been very small, neither consumers not producers being disposed 
to operate in view of the trouble caused by the railway strike. 
There should be a strong dcmand setting in now for iron for 
spring delivery to continental consumers, but with such an 
uncertain state of affairs existing the ‘hold off forward busi- 
ness’ policy is adopted. The railway trouble has had a detri- 
mental effect upon the production of pig iron in this district, in 
that it has made it necessary that some of the furnaces should 
be damped down, and for this reason only—that there was not 
enough coke forthcoming to keep them in full blast, Makers 
have no stocks of iron in their yards, and the result will be 
that the iron in the public warrant stores will continue to be 
heavily drawn upon, as was the case during the miners’ strike. 
So far this month the stock in the warrant stores has been reduced 
by 6293 tons and the quantity now held is 248,040 tons, which 
includes 247,708 tons of No. 3 quality. Only a few odd sales of 
small quantities of Cleveland pig iron have been reported this 
week, sellers being disinclined to commit themselves in the 
present uncertainty. Deliveries of makers’ iron while the strike 
and its effects continue cannot be guaranteed, and sellers are 
reluctant to have recourse to the store at a time when warrants 
may vary considerably. At the close of the market on Wednes- 
day the general market quotation for No. 3 G.M.B. Cleveland 

ig iron was 67s. 73d., owing to warrant prices easing a little. 

n the early part of this week business was reported to have been 
done at 67s. 9d. No, 4 foundry and No. 4 forge are the same 

rice as No. 3, whilst mottled and white iron are each 67s., and 
No. 1 Cleveland iron is quoted at 70s. 6d. 


Hematite Pig Iron. ; 


A large number of the hematite furnaces have been 
put on short blast this week, and in some cases it has been found 
necessary to damp down. Several firms will be able to keep 
going for a few days, but if the strike is not settled soon they 
will also have to cease operations. The transaction of new 
business is greatly hampered by the uncertain outlook. The 
majority of makers are well supplied with orders, however, and 
under happier circumstances would be working at full pressure. 
The trade position is very sound and the consumption of hema- 
tite pig iron must be on a substantial scale so long as the activity 
prevails in the finished branches of the iron and steel trades. 
The reports from other districts are calculated to strengthen 
the position here. In the early part of the week there were a 
good many inquiries for hematite iron for forward delivery, 
but producers dealt very cautiously, for they realised that there 
is now a possibility of prices further advancing. Producers have 
never been in a stronger position. There are no stocks and all 
the iron produced has been taken up on contracts and has gone 
into immediate use. Some mak:rs are reported to be backward 
with deliveries, and the stoppage is thus to be regretted. The 
general market quotation for mixed numbers of East Coast 
hematite is 82s. 6d. for delivery over the first quarter of next 
year. 


Iron-making Materials. 


There is very little business being done in foreign ore 
just now, consumers being well covered. ‘The imports are 
exceedingly heavy and up to Wednesday they totalled 58,000 
tons. Values are fully maintained on the basis of 23s. for 
Rubio of 50 per cent. quality. Fabulous prices are being asked 
by people who have furnace coke which they can offer for sale. 
It is stated that as much as 32s. has been paid for furnace 
qualities. : 


Manufactured Iron and Steel. 


Several of the large finished iron and steel works 
ceased opérations, wholly or partially, on Wednesday. There 
are plenty of orders on the books of manufacturers, and this 
month would have been one of the busiest ever experienced if 
trade had not been spoiled by the railway strike. It will be 
some weeks before the works can be got into full operation 
again, because supplies of pig iron will have to be forthcoming, 
which cannot be until the furnaces are in full blast. The quota- 
tions all round are maintained. Common iron bars are £8 10s.; 
best bars, £8 17s. 6d.; best best bars, £9 5s.; iron ship plates, 
£8; iron ship angles, £8 10s.; girder plates, £8 2s. 6d.; iron 
boiler plates, £8 17s. 6d.; iron sheets, singies, £8 7s. 6d.; iron 
sheets, doubles, £8 12s. 6d.; packing iron, £6 15s.; light iron 
rails, £7; steel bars, basic, £8; steel bars, Siemens, £8 5s. to 
£8 10s,; steel ship plates, £8 5s.; steel girder plates, £8 2s. 6d.; 
steel boiler plates, £9; steel joists, £7 7s. 6d. to £7 10s.; steel 
ship angles, £7 17s, 6d.; steel sheets, singles, £8 15s.; steel sheets, 
doubles, £9; steel hoops, £8 2s. 6d.; steel strip, £8—all less 
the usual 2} per cent. f.o.t. Heavy steel rails are £6 l5s.: 
and steel railway sleepers, £7 2s. 6d. net f.0.b.; cast iron railway 
chairs are £4 10s, to £4 12s. 6d.; cast iron pipes, 1}in. to 2in., 
£6 12s. 6d. to £7; 3in. to 4in., £6 5s, to £6 7s. 6d.; 5in. to 24in., 
£6 to £6 2s. 6d.; and cast iron columns, plain, £7 7s. 6d., f.o.r. 
at makers’ works. Iron and steel galvanised corrugated 
sheets, 24 gauge, in bundles, stand at £12 15s. to £13 f.o.b., 
less the usual 4 per cent. 


Shipbuilding. 


There has been little interruption to shipbuilding 
operations on the North-East Coast, but it is feared that short- 
ness of material may seriously aftect business if the strike should 


be prolonged. The builders have excellent order books. Thera 
is nothing speculative in the demand for new vessels ; they are 
mostly for well-known shipping firms in established trades, and 
one does not hear of “‘ spee.” boats being in course of construc- 
tion by the builders, for they can get more orders from owners 
than they could guarantee for delivery within a reasonable 
period, without building vessels on their own account. Two 
important orders have been placed with Tyne firms this week. 
Messrs. Samuel, of London, have placed an order for a large 
oil tank steamer with Messrs. Swan, Hunter and Wigham 
Richardson, Limited, Wallsend, to be fitted with Diesel engines, 
which will be made at the Neptune Works of the firm, Low 
Walker. The same owners have also ordered a similar ship 
from Messrs. Armstrong, Whitworth. This vessel will be built 
at Low Walker, and her Diesel engines will be constructed by 
the Wallsend Slipway Company. Complaints have been mate 
of a searcity of hands at some of the shipyards on the Tyne and 
Wear; a fact which illustrates the activity in the shipbuilding 
industry. 


Coal Market Idle. 

Business in the coal market is largely in a state of 
suspension as the result of the railway strike. Coal priees 
in the absence of business are purely nominal. There are few 
free coals about, and those colliery owners who own their own 
wagonways to the staithes, are being bombarded by con- 
tracto1s for supplies. Any free coal is bringing high figures 
anything between 20s. and 30s. a ton, and the demand is mostly 
for bunkers to get vessels away.- Several of the pits have been 
closed down in Northumberland and Durham because of the 
strike, and it is estimated that nearly 100,000 miners are idle 
in the two counties. 


Cleveland Miners’ Wages. 

The surface men and lads employed at the Cleveland 
ironstone mines recently presented claims for increases in their 
base rates of wages. A meeting to consider the question was 
held in Middlesbrough on Monday between the mineowners 
and the men’s representatives. After a lengthy discussion the 
owners made certain proposals, which, it was understood, would 
be considered by the men’s side, and a further meeting was 
fixed for Monday, December 23rd. The proposals were not 
disclosed, but it is stated on good authority that they are very 
favourable to the miners. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
Round the Works. 

From now until the works close for about a week 
over the Christmas and New Year holiday, extra effort is being 
made to ‘‘ clear the decks ” as much as possible, as so many 
firms avail themselves of the break for stock taking. Amongst 
the recently completed work is a iarge quantity of armour 
plate, besides some particularly heavy ship and gun forgings, 
the former including pieces of 56 tons each. One of the ordnance 
works is turning out hundreds of shells for Woolwich. Two 
firms have secured good orders for steel springs and another for 
locomotive and carriage wheels for the East India Railway. 
For the South African Government, contracts have been placed 
by the High Commissioner for nuts and bolts, cold sets and 
files, axles, steam cocks and pipes, the work being distributed 
between four leading establishments. In addition, considerable 
steel orders have been placed in the town, through London 
contractors, for the Tilbury dock improvement scheme, which 
is being carried out by the Port of London Authority. From 
the colliery districts I learn of inquiries having been made 
regarding the size of screens, the inference being that some 
of the railway companies must be contemplating the building 
of new trucks. These are badly needed, and will possibly be 
of the new 15-ton type. According to one report, it is the inten- 
tion to build a large number of these wagons, the steel work of 
which would most probably be made in the Sheffield district. 


In the Districts. 

Speaking of wagons reminds me that the Denaby 
Main Colliery has divided an important contract for coal 
wagons between Messrs. Harrison and Cam, of Rotherham, and 
Messrs. John Baker and Co. The former firm, which has one 
or two Admiralty orders in hand, besides wagon contracts for 
an English and a Welsh railway, recently completed sixty 
powder vans for a Government torpedo factory. In the same 
district—Rotherham—a new industry is shortly to be com- 
menced. Messrs. E. Cottam and Co., of the Don Spring Works 
who have steel works also at Cardiff, have secu a two-acre 
site adjoining the Great Central line, and by the middle of next 
year expect to have their undertaking for the manufacture of 
steel castings by a new process in full work. In the Chester- 
field district a feat has just been accomplished by the foundry- 
men at the Staveley Coal and Ironworks which is claimed to 
create a world’s record, viz., the re-lining of No. 2 blast furnace 
at the Devonshire works, and having it ready for re-lighting 
within a month after having been blown out. A remarkable 
sight was witnessed the other day at one of the quarries of the 
Buxton Lime Firms Company, Limited, when by means of a 
charge of ammonal—the latest explosive for such purposes—— 
placed in a cavity at the end of a small tunnel driven under 
the face of the rock and ignited by an electric spark, thousands 
of tons of limestone were detached bodily from the Peak. The 
rumble was heard, as that of an earthquake, for some miles. 
It is stated that Messrs. John Round and Son, Limited, of the 
Tudor Works, Sheffield, propose to sell their Canadian and 
American silver-plating and cutlery business to a company to 
be formed for its purchase. 


Raw Material. 

Official prices for East and West Coast hematite remain 
without change, though tirm. Buyers are not, however, pressing 
for next year’s delivery at present, and makers, with their books 
full of orders, are a little indifferent. Sellers are optimistic 
that prices will be maintained at the present level—-if they do 
not rise—for a good portion of next year. The l.incolnshire 
and Derbyshire pig iron markets also remain very much as re- 
ported a week ago. ‘The effect of the strike must, of course, 
be to intensify the demand, but it is difficult to see how it 

ssibly can affect prices very much, they are already so high. 

oreover, makers’ books are so full with specifications that it 
is practically impossible for them to deal with very much more 
fresh business for the present, and where new orders have been 
booked at higher rates it has simply been a case of premiuins 
being paid for preferential delivery—a practice to be deprecated 
very much. The Derbyshire market here, it is asserted, is 
free from this premium system. During the past fortnight a 
tremendous number of sales are reported to have taken place 
locally in Derbyshire pig at present prices, which are about 
71s. to 72s. for No. 3 foundry and 68s. to 8s. 6d. for No. 4 
forge. Regarding semi-steel there is practically no change. 
Quotations are very firm for Bessemer and hard Siemens billets, 
but for Swedish billets and ingots there is some talk of an advance 
coming into operation very soon. Should this actually be the 
case, the reason is, of course, shortage of material. Trade 
generally amongst users of Swedish iron is very good, and it is 
not expected that the prophesied higher prices will do much to 
check buyers. Common bars are quoted at £9 to £9 5s. 


Fuels. 
The weakness shown cf late in the steam coal, market 








is fast disappearing, giving place to a determination by the 
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colliery owners to secure substantial advances, as compared 
with last year’s contracts, on all forward business arranged. 
Best hards are easily saleable at 11s. 6d., and though not many 
contracts have been made for delivery next year, the feeling 
is that at least 1s. a ton difference, as compared with last year’s 
prices, will rule for next year, as predicted above. The railway 
strike has introduced a new factor into the coal position here, 
for if the trouble is prolonged it will mean increased demands 
on production for shipment supplies for Hull and Grimsby for 
bunkering fuel for boats that will doubtless come to these ports 
from the Tyne. At this period stocks at the Humber ports 
are comparatively low, and a suddenly increased demand will 
result in a rapid advance in values. ‘This is, of course, assuming 
that the strike is kept within its present bounds. Already I 
hear of many vessels, tired of waiting in the Tyne, hurrying 
down to the Humber for coal. Local values are decidedly 
stronger. Some collieries, with the new conditions prevailing, 
will only give quotations from day to day, and current prices 
at the pits are :—-Best Yorkshire hards, 11s. to 12s.; best Derby- 
shire, lls. to lls. 9d.; second qualities, 10s. to 10s. 6d.; steam 
cobbles, 10s. to 10s. 6d.; steam nuts, 10s. to lls. Coke still 
keeps very firm. as high as 21s. per ton for best beehive having 
been obtained. The effect of the strike on household grades is 
a quickening of the demand, and collieries and merchants are 
just now being pressed for deliveries. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


A Week of Steady Progress. 

Dvrinc the past week the steam coa! trade of the dis- 
trict continued its upward course without one marring note of 
consequence to qualify it. As a necessary adjunct prices went 
up in proportion, and the collier has the satisfaction of seeing a 
decided boom in trade. It is not confined now, as on former 
pecasions, to the best steam, principally foreign shipment, but 
has a wide variety. Officials note that the demand includes 
the secondary and lower quality of steam coals, Monmouthshire, 
bituminous, and smalls of all description. At the Cardiff docks 
it was stated that the pressure on the loading facilities increased 
daily with the arrivals of steamers in excess of sailings. Business 
was only limited because of the inability of shippers to meet 
demands of buyers. On the “ Exchange” it was freely stated 
that bookings had been heavy for December and well into 
January. Shipments heavy for the German coaling depéts and 
also for Italy. The British Admiralty is also taking consider- 
able quantities. Some little business continues on Russian navy 
and Greek accounts. 


Cardiff, December 1ith. 

The announcement on ’Change to-day was quite in 
keeping with the views of members. Great pressure of demand 
for all descriptions, tonnage arrivals excessive. So many 
steamers were waiting for loading berths that it was difficult to 
find shippers able to sell any material quantity, as they had full 
order books well into January. For small parcels sellers were 
asked fancy figures and it was difficult to get quotations. The 
railway strike in the North has stiffened the market. Numerous 
inquiries are being received from the North; in fact, the outlook 
has a rosy colour. Latest quotations: Best Admiralty, large, 
18s. to 18s. 6d.; best seconds, 17s. 6d. to 18s.; seconds, 17s. to 
17s. 6d.; ordinaries, 16s. 9d. to 17s.; best drys, 17s. 6d. to 18s.; 
ordinary drys, 16s. to 17s.; best bunker smalls, 14s. 6d. to 15s.; 
best ordinaries, 13s. &l. to 14s, 3d. cargo smalls, 12s. to 13s.; 
inferiors, lls. 6d. to 12s.; washed smalls, 13s. 6d. to 14s.; best 
Monmouthshire black vein, large, 17s. to 17s. 3d.; ordinary 
Western Valleys, 16s. 9d. to 17s.; best Eastern Valleys, 16s. to 
l6s. 6d.; seeonds, 15s. 6d. to 16s. Bituminous: Best house- 
holds, 19s. to 20s.; good households, 17s. to 18s.; No. 3 Rhondda, 
large, 17s. to 18s.: smalls, 13s. to 13s. 6d.; No. 2 Rhondda, 
15s. 6d to 16s, 3d; through, 13s. 6d. to 14s. 6d.; No. 2, smalls, 
lls. to lls. §d.; best washed nuts, 15s. to 16s.; seconds, 14s. to 
14s. 6d.; best washed peas, 13s. 6d. to 14s.; seconds, 12s. to 
13s. Patent fuel,19s. 6d. to 20s. 6d. Coke: Special foundry, 
3ls. to 33s.; good foundry, 27s. 6d. to 30s.; furnace, 24s. to 
26s. 6d. Pitwood, 25s. to 25s. 6d. 


Newport (Mon.). 

Very heavy tonnage last week told well on the docks. 
The exact quantities sent away were 97,040 tons to foreign 
destinations and 13.704 tons coastwise. Coal prices on the week 
made another of their strides, the demand quite exceeding the 
limits of the increased outputs of the collieries. Latest extreme 
conditions were again in evidence in all branches for Newport 
steam coal. Colliery owners were so heavily booked that only 
small quantities and little parcels found quick acceptance at 
buyers’ own terms. Much the same with smalls. House coals 
also were very light. Latest ;—Steam coal: Best Newport 
black, large, 16s. 9d. to 17s.; Western Valleys, 16s. 6d. to 16s. 9d.; 
Eastern, 15s. 9d. to 16s. 3d.; other sorts, 15s. to 15s. 6d.; best 
smalls, 12s. to 13s.; seconds, 10s. 6d. to lls. 6d. Bituminous: 
Best house, 18s. to 18s. 6d.; seconds, 16s. 6d. to 17s. 6d. Patent 
fuel, 19s. to 20s. 


Swansea. 

The anthracite coal market has exhibited a firm tone, 
and for all qualities the general demand has been brisk. Values 
moving upwards: steams difficult to obtain, collieries being 
fully booked for some time ahead. Swansea large well inquired 
for, also red vein large; machine-made nuts and cobbles, 
with exception of beans, very firm; rubbly eulm quotations 
advanced ; duff at last figures. In steam coal strong feeling 
again in evidence, and bunker prices again advanced. Follow- 
ing are closing quotations :—Anthracite, best malting, large, 
23s. to 25s. 6d. net; seconds, 22s. to 23s. net; big vein, 19s. 
to 2is. 6d., less 24; red vein, 15s. 9d. to 16s. 6d., less 2}; 
machine-made cobbles, 21s. 9d. to 23s. 9d. net; Paris nuts, 
23s. 6d. to 26s. 9d. net; French nuts, 23s. 6d. to 27s. net; 
German nuts, 23s. 6d. to 26s. 9d. net ; beans, 21s. to 23s. net ; 
machine-made large peas, 12s. to 14s. net; rubbly culm, 
6s. 9d. to 7s. 3d., less 2}; duff, 4s. 9d. to 5s. 6d. net. Steam 
coal: Best large, 17s. 6d. to 19s., less 24; seconds, 14s. 9d. to 
17s. 6d., less 24; bunkers, 13s. 6d. to 17s., less 2}: small, 
10s. 6d. to 11s. 9d., less 24. Bituminous coal: No. 3 Rhondda, 
large, 17s. 6d. to 19s., less 2}; through, 15s. to 15s. 6d.; small, 
12s. 6d. to 13s. 9d., less 2}. Patent fuel, 17s. to 17s. 9d., less 24. 
In steam coal strong feeling in evidence, and bunker prices 
again improved. 


Iron and Steel. 

To the brisk times hitherto enjoyed at Dowlais must 
be added the record of another busy week. Last week all 
departments were exceptionally busy. The Dowlais works, 
the various departments of sellers, Baldwins and Co., Landore, 
and the Mannesmann works adjacent, were actively in 
co-operation, and regularity of employment was also a notable 
feature up at the Mond Nickel Works, the Lower Forest Mill- 
brook, Clydach and Tawe foundries. Works and their acces- 
sories were ali enjoying the burst of good times into which it 
is practically certain the tin-plate industry would have been 
included but for the war in the East. After a period of partia! 
stagnation the iron and steel industry of the districts have shown 
great improvement. Iron ore, c.i.f., Newport or Cardiff, 22s. 
to 22s. 6d.; steel, heavy sections, £6 7s. 6d. to £6 10s.; light, 
£6 10s. to £6 15s. Other quotations :—Copper, £75 12s. 6d. 
cash, £76 12s. 6d. three months Lead, English, £18 11s. 3d.; 
Spanish, £18 138. Spelter, £26 12s, 6d, Silver, 29Hd. per oz. 








Latest quotations :—-Pig iron, 8 . = tite mixed 
numbers, 82s. 9d. cash, 83s. Id. month ; Middlesbrough, 67s. 8d. 
cash, 68s. month; Scotch, 73s. 3d. cash, 73s. 10d. month ; 
Welsh hematite, 90s. to 92s. 7d. normal dd.; East Coast, 89s. 6d. 
to 90s. c.i.f.; West Coast, 90s. ¢.i.f.; steel bars, £5 17s. 6d. to 
£6; Bessemer, £5 17s. 6d. 


Tin-plate. 

The trade has fallen upon somewhat evil times as far 
as Swansea is concerned. There have been the compulsory 
closing of no less than sixteen tin-plate mills, and also the stop- 
page of the bar mill at the Duffryn works, Morristown. It is 
estimated that quite 2000 hands have been rendered idle through 
these unfortunate occurrences in the career of a once fortunate 
industry. Latest prices :—Ordinary bars, 15s. 6d.;  ternes, 
26s. Block tin, £225 10s. cash, £225 three months. C.A. 
roofing sheets, 30 z., £10 10s.; big sheets for ga!vanising, 30 g., 
£10 10s.; finished black plates, £11; galvanised sheets, 24 g., 
£12 10s. to £13. Swansea Harbour Trust returns :—Received 
from works, 104,406 boxes; shipped during week, 105,882 
boxes ; stock remaining, 197,816 boxes. Loss of trade has been 
experienced with North America. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Advance in Warrants. 

THERE has been an advance in the prices of Cleveland 
warrants in consequence of the strike of the railway men in the 
North of England, which it was feared might make it difficu!t 
to obtain supplies of iron from the Middlesbrough district. The 
favourable nature of the Board of Trade returns has also tended 
to strengthen the tone of the market. Business has been done 
in Cleveland warrants since last report from: 67s. 14d. to 67s. 84d. 
cash, 67s. 6d. to 68s. 0}d. one month, and 68s, to 68s. 641. three 
months. The near approach of the holidays has rendered con- 
sumers less anxious than they otherwise would have been with 
regard to the supplies of Cleveland iron. The quantity brought 
into Scotland from Middlesbrough and district for the year to 
date amounts to 432,180 tons, which is about 12,000 tons less 
than in the corresponding period of 1911, and this must be con- 
sidered satisfactory taking into account the any interruptions 
to the traffic by strikes. 


Seotch Pig Iron Trade. 

The demand for Scotch pig iron has been active, and 
the current deliveries are believed to be fully equal to the entire 
production. The home trade is absorbing the great bulk of the 
iron, the foreign shipments being only of moderate amount. 
Prices are firm. Govan and Monkland are quoted f.a.s. at 
Glasgow, Nos. 1, 76s. 6d.; Nos. 3, 75s.; Carnbroe No. 1, 86s.; 
No. 3, 76s.; Clyde, Calder, and Summerlee, Nos. 1, 82s.; Nos. 3, 
77s.; Gartsherrie, No. 1, 82s. tid.; No. 3, 77s. 6d.; Langloan, 
No. 1, 83s. 6d.; No. 3, 78s. 6d.: Coltness, No. 1, 99s.; No. 3, 
8ls.; Eglinton, at Ardrossan or Troon, No. 1, 76s.; No. 3, 75s.; 
Glengarnock, at Ardrossan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; 
Dalmellington, at Ayr, No. 1, 78s. 6d.; No. 3, 76s. 6d.; Shotts, 
at Leith, No. 1, 82s.; No. 3, 77s.: Carron, at Grangemouth, 
No. 1, 82s.; No. 3, 77s. per ton. The number of furnaces in 
blast in Scotland at prosent is eighty-nine, as con-pared with 
eighty-four at this time last year. 


Hematite Pig Iron. 

A quantity of Cumberland hematite warrants—1000 
tons—sold on Glasgow Exchange at 83s. 3d. for delivery in three 
months, which is 3d. per ton better than the last sin:ilar business. 
Makers are quoting considerably higher nrices, and are not so 
easy to deal with both as regards West Coast and East Coast 
English hematite. A large amount of Scotch hematite is going 
into consumption at the local steél works for delivery at which 
merchants and makers are quoting 87s. 6d. per ton. 


Good Demand for Malleable Iron. 


The finished iron trade is very well situated for work, a 
large t of new busi having come to hand during the 
last few weeks. The demand for export has been quite active. 
Some offers of foreign material are being made, but conditions 
of delivery are such that it is thought they will not be accepted 
to any considerable extent. Prices show a material advantage 
compared with the home rates. On the other hand, it is reported 
that our makers are offered prices for export about equal to 
those obtained from home consumers. 





Continued Activity in Steel. 


There is no abatement of activity in the steel trade. 
Makers have orders in hand that will keep the works in full 
operation for months to come and fresh business is continually 
on offer. The demand from abroad is declared to be quite as 
good as that coming from the home trade. From the Continent 
there has recently been a revival in the inquiry for ship and 
boiler plates, and trade promises to be active with the Colonies 
and the Far East. Inquiries also come from Canada for large 
quantities of material to be supplied in the course of the coming 
year, and it is stated that some of these inquiries have resulted in 
business. For export ship plates are quoted £8 and boiler plates 
£8 10s.. less 24 per cent. discount. Home quotations for steel 
are firm, angles being quoted £8, ship plates £8 7s. 6d., bars £9, 
and boiler plates £9 2s. 6d., subject to the usual 5 per cent. dis- 
count for Clyde delivery. Great difficulty is being felt in the 
matter of delivery even when the material is ready owing to the 
unsatisfactory arrangements of the railway companies for 
transit. In some cases goods have to be stored at works, even 
when delivery to the consumer is overdue. Remonstrance with 
the railway people seems quite ineffective. In fact, traders are 
now in a less satisfactory position than they were before the 
last appeal to the Railway Commissioners, the result of which 
was really to render the companies more independent. The state 
of matters has now become very acute, and it is felt that some 
way must be found of getting material tr itted to its desti 
tion in something like reasonable time, even although it should 
be necessary to organise a road service in certain districts. 





The Coal Trade. 

There has been a firmer tendency in the coal trade, and 
coalmasters are finding some difficulty in filling the orders of 
customers. Prices have been hardening since the stimulus 
imparted to the trade a fortnight ago by severe frost, and now 
the near approach of the holidays is increasing the demand, 
especially for shipment. Steam and ell coals are quoted f.o.b. 
at Glasgow, 12s. 6d. to 13s.; splint coal, 14s. to 14s. 6d.; treble 
nuts, 13s. to 13s. 6d.; doubles, 12s. 6d. to 13s.; and singles, 12s. 
to 12s. 6d. per ton. House coal has been steadily rising in price 
for home use, and for the best qualities as much as 18s. per ton 
is charged at the pits. Manufacturing sorts are in active 
demand at firm rates. Colliers have been working steadily, 
but railway transit facilities are far from satisfactory. 











Tue IxstrrutTion oF Locomotive ENGINEERS.—We are asked 
to state that Mr. Henry Fowler, Chief Mechanical Engi o 
the Midland Railway, has accepted the presidency of the Institu- 
tion of L tive Engi for the year 1913, 











LAUNCHES AND TRIAL TRIPS. 


Cumarra, steam yacht ; built by McKie and Baxter, Govan 
Glasgow ; to the order of Colonel the Honourable Sir H. Crichton, 
of Netley Castle, Netley Abbey ; engines, 200 indicated horse. 
power; constructed by McKie and Baxter, Govan, Glasgow ; 
trial trip, November 2nd. ‘ 

Favvette, steamer; built by Sir Raylton Dixon and (o, 
Limited ; to the order of the General Steam Navigation Com. 
pany, Limited, of London ; dimensions, 327ft. by 44ft. by 30f¢.. 

gi triple-expansion, 28in., 46in. and 76in. by 48in. stroke - 
construc by North-Eastern Marine Engineering Company, 
Limited ; a speed of 15.34 knots was obtained on the tria! tript 
November 9th. ; 

San Epvarpo, steel screw oil-carrying steamer; built by 
Swan, Hunter, and Wigham Richardson, Limited ; to the order 
of Eagle Oil Transport Company, Limited, of London ; dimen. 
sions, 420ft. by 54ft.; to carry 9000 tons deadweight ; envines, 
triple-expansion ; constructed by Swan, Hunter and Wisham 
Richardson, Limited ; launch, November 25th. 

Swinvow, steel screw steamer ; built by Craig, Taylor and Co., 
Limited, of Thornaby ; to the order of iene E. T. Radcliffe 
and Co., of Cardiff ; dimensions, 430ft. by 554ft. by 36ft. 7Jin.; 
engines, triple-expansion, 28in., 46in., 75in. by 48in. stroke, 
pressure 180 Ib. per square inch ; constructed by Blair and Co,, 
Limited, of Stockton ; launch, November 25th. 

Carrnross, steamship; built by Wm. Doxford and Song 
Limited ; to the order of the Cairn Line of Steamships, Limited’ 
of Newcastle ; dimensions, 383ft. by 51ft. by 27}ft.; to carry 
7800 tons ; engines, turbines (Parsons); trial trip, November 
26th. 

Diasy, steel screw steamer; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of Furness, 
Withy and Co., of West Hartlepool ; dimensions, 365ft. by Soft, 
254ft.; engines, triple-expansion, 28in., 46in. and 77in. by 48in, 
stroke, pressure 180lb. per square inch; constructed by 
Richardsons, Westgarth and Co., Limited ; launch, Noverber 
27th. 

Masarva, steel screw cargo steamer; built by D. and W, 
Henderson and Co., Limited, Partick ; to the order of Messrs, 
Maclay-and McIntyre, of Glasgow ; dimensions, 416ft. by 52ft. 
by 29ft. 10in.; engines, triple-expansion, 25in., 4lin. and 67in. 
by 5lin. stroke, pressure 175 lb. per square inch ; constructed 
by D. and W. Henderson and Co., Limited ; launch, November 
27th. 

ALBANO, steamer ; built by Earle’s Shipbuilding and Engineer. 
ing Company, Limited ; to the order of Thomas Wilson, Sons 
and Co., Limited, of Stockholm ; dimensions, 250ft. by 37ft. 
by 16ft. 6in.; to carry cargo ; engines, triple-expansion, 19in., 
3lin. and 53in. by 36in. stroke, pressure 180 Ib. per square inch ; 
launch, November 28th. 

VANELLUvs, steamship ; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Cork Steamship Company, 
Limited, Cork ; dimensions, 284ft. by 38ft.; to carry 27 





700 tons 
on 19}ft. draught ; engines, triple-expansion, constructed by 
Swan, Hunter and Wigham Richardson; a speed of 12 knots 
was obtained on trial trip, Tuesday, December 10th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. R. W. Urir, hitherto works manager at the Eastleigh 
shops of the London and South-Western Railway, has been 
appointed to succeed the late Mr. Dugald Drummond as locomo- 
tive superintendent of the line. 


Art a Special Court of the Worshipful Company of Shipwrights 
held on the 5th December the Master (Mr. J. Bell White) pre- 
siding, Sir Andrew Noble, Bart., K.C.B., F.R.S., was admitted 
in due form to the Freedom and Livery of the Guild. 


Mr. H. W. Butter, of Craven House, Kingsway, London. 
W.C., informs us that he has taken into partnership Mr. 8. L, 
Bentley, M.S.I.E., Paris, representative for many years of the 
Electrical Power Storage Company in the North, Scotland, and 
Ireland. 


Mr. F. Rocers, D.Eng., asks us to state that he has now com- 
pleted his engagement as metallurgical adviser to Sir A. M. 
Rendel and the late Mr. F. E. Robertson, and that he has entered 
into practice as a consulting metallurgist and engineer at 
Bodega-buildings, High-street, Sheffield. 








Contracts.—Royce Limited, of Trafford Park, Manchester, 
have received orders for twenty-five electric gantry cranes for 
the Hull Joint Dock Committee ; for four similar cranes for the 
Alexandra Dock, Hull ; for sixteen electrically worked jib cranes 
for South Australia ; and for two cantilever loading stages with 
two 15-ton cranes for South America. In addition they have 
orders for a number of capstans of both their ordinary and 
** Royce’ patented free Bollard type.—Ed. Bennis and Co., 
Limited, have recently received orders for seventy-two of their 
furnaces and stokers of different types, the orders coming from 
various parts of the world, including this country, Canada, Japan, 
and Spain. ‘The same firm has also received orders for various 
conveyors, elevators, &c., for coal, grain, and other materials, 


INTERNATIONAL Roap ConGREss IN 1913.—We are informed 
that the Governments of the following countries have accepted 
the invitation of H.M. Government to appoint delegates to 
attend the forthcoming International Road Congress, to be held 
in London in June, 1913 :—Algiers, Argentine, Austria, Belgium, 
Bulgaria, Chili, Colombia, China, Cuba, Denmark, France, Ger- 
many— including separate delegates from the States of Prussia, 
Bavaria, Saxony, Baden, Brunswick, Hamburg, and Alsace- 
Lorraine—Hungary, Japan, Luxembourg, Switzerland, Monaco, 
Netherlands, Norway, Russia, Servia, Siam, Spain, and the 
United States. The following Governments within the British 
Empire have appointed or propose to appoint official delegates : 
—Canada, India, New South Wales, New Zealand, Queensland, 
South Australia, and Victoria. In addition to delegates 
appointed by the Governments, many provinces, municipalities, 
and highway authorities in all parts of the world have, we 
understand, appointed representatives to attend the Congress. 
The organisation of the Congress is in the hands of a committee 
formed of représentatives of highway authorities, scientific 
institutions, learned societies, organisations of automobilists. 
cyclists, road users, and others. The Organising Council 
received some time ago offers of practical assistance from firms 
and others engaged in the road industry, and it was decided to 
form a traders’ committee. This committee is composed of 
representatives of all branches of road makers, including manu- 
facturers of steam rollers and other heavy machinery, road 
tarring appliances, stone paving and firms engaged in the con- 
struction of bituminous roads, wood paved roads, quarry owners, 
and others. The president of the committee is Lord Cowdray ; 
the vice-president, Mr. Edward Hickman, J.P.; the chairman, 
Sir Herbert Praed ; and the vice-chairman, Mr. E. B. Chittenden. 
The executive committee of the Congress asks us to state tliat 
it will be glad to welcome any further offers of assistance, and 
to make any additions which may be necessary to secure thst 
all branches of the industry are adequat ted 
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SHIPS AND BOATS. 


~ 595, November 16th, 1911.—IMPROVEMENTS — IN Sup 
2o NONSTRUCTION, Sir W. G. Armstrong, Whitworth and Co., 
Limited Newcastle-on-Tyne, and N. H. Burgess, Stocks- 
‘eld-on-Tyne. : 7 " be . 
fi aan many “ modifications " and “ alternations ” in this 
aaasaaion: but on the whole the principal ideas involved seem 
oo : follows :—The side walls of the hold space from about 
i cate line are inclined inwards as at A at an angle approxi- 
pe sty equal to the angle of repose of the cargo to be carried. 
wee inclined side walls are carried above the level of the deck B 
x : 

















as at C,so es to form practically a continuous coaming for the 
full length of the vessel. The, space between the coamings is 
divided up into a number of hatchways by a series of transverse 
channels D formed with sloping sides, a stiff bottom and a top. 
‘These spaces D are utilised for water ballast, as are the spaces E 
between the sloping sides A and vertical side plating F. The 
hatchway covers G are hinged at H so that they may be turned 
hack on to the bulwarks and form discharging platforms. 
November 20th, 1912. 


LIGHTING AND HEATING. 


1180, January 15th, 1912.—IMPROVEMENTS IN INCANDESCENT 
ELectric Lamps, Tom Wiseman Lowden, of 75, Goldsmith- 
avenue, W. 

The lamp bulb is provided with the ordinary cap B and also with 

a central supporting rod C upon which the filament D is mounted, 

the leading in wires E E being brought in through the glass F 

in the ordinary way and connected to the filament. The fila- 

ment is preferably formed of a continuous length, having each 
of the bends made with a twisted loop G and H at the top and 
bottom respectively, which is afterwards bent over and forms 
the connection of the filament I with the ridges J and K on the 
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lamp stem. The looped or twisted portions are melted into the 
glass ridges and thus firmly secure the filament thereto. Rigid 
“upports may be used in place of twisted portions at one end of 
the filament bends, and in the case of the ordinary hair pin 
filament. the bend of the filament is advantageously looped or 
twisted to support that end while its free ends are supported 
by welded or other suitable connections of known form. The 
construction of the loops may be varied according to cir- 


cumstances._-November 20th, 1912. 
yh en ere 
3812. February loth, 1912.—IMPROVEMENTS IN AND RELATING 


To ELecTRIC SKARCHLIGHTS, Gebr Siemens and Co., of 
128 and 137, Herzbergstrasse. 


N°3,812 
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electrodes, expecially such as are employed 
yers adj earchlights, have the drawback that the 

~ Scjacent to the carbon parts are strongly heated by 
by the latter, so that an ascending 


current of air is produced. According to this invention 
the centring core is super-elevated above the axis at a 
height which is found by experience to be that to which the 
point is super-elevated above the horizontal axis by the currents 
of air during the process of its formation. The upper drawing 
shows a carbon having a central core which, after burning some 
time, has assumed a shape in which the point can be perceived 
to be situated above the central core. The lower drawing shows 
a carbon, in which the centring core, instead of lying in the 
axis of the carbon, is situated in a line extending from the point 
formed by burning, and parallel to the original axis of the 
carbon.—November 20th, 1912. : 


MINES AND METALS. 


14,267. June 18th, 1912.-CarBon ELecrropy ror ELECTRIC 
Furnaces, Plankiawerke Aktinengesellschaft fiir Kohlen- 
fabrikation, of Ratibor (Upper Silesia), Germany. 

This invention relates to a carbon electrode for electric fur- 
naces, which for the purpose of reducing the electrical resistance 
is provided with a metal core, characterised in that the shape of 
the metal core and the electrode bore is such that the contraction 
during solidification of the metal or metal alloy which has been 


N?°4,267 
Oy 





LZ 


cast in the bore causes the metal to be firmly pressed against 
the surrounding wall of the electrode. The accompanying 
engraving shows a carbon electrode A which is provided with a 
conical bore. The metal core B, which is cast in the conical 
bore, is firmly pressed against thie wall of the bore on solidifica- 
tion by reason of the provision of the head C at the smaller end 
of the core, which ensures that the longitudinal contraction takes 
place wholly or almost wholly in the one direction.— November 
20th, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,032,421. VartaBLe Capaciry Pump, B. V. Nordberg, Mil- 
waukee, Wis.—Filed Januar 2\st, 1909. 

In combination with the reciprocating plunger and the driving 
crank, there are an adjustable fulcrum support, a pitman 
connected at one end with the crank and links of the same 
length pivotally connected together at one end with the other 

















endzof the pitman and at their opposite ends with the plunger 
and the fulerum support respectively. The pivot connection 
between the fulcrum support and one link is movable into and 
out of line with the pivot connection between the plunger and 
the other link There are eleven claims. 


1,034,417. Liquip Fuet Burners, W. J. Cameron, Enid, Okla. 
—Filed October 3rd, 1911. 

The burner comprising a generating pan, with mixing chamber 
arranged above it and depending tubes communicating with the 
chamber and resting at their lower ends upon the bottom of 
the pan. A generating coil is arranged within the pan between 











the mixing chamber and the bottom of the pan. Tubes extend 
into the lower ends of these depending tubes and below the 
generating pan. A pipe is connected to the generating coil, 
and additional pipes are connected. to this latter pipe opening 
beneath and discharging into the tubes which extend below the 
generating pan. There are eleven claims. 


1,034,451. Rorary GasoLeNe Enoatne, H. Hendricks, Alton, 
Ill., assignor of one-half to F. E. Hendricks, Alion, Ill.— 
Filed April 22nd, 1911. 

This engine has a fixed support, a main shaft mounted in 
bearings on this support, and a circularly bored revoluble 
cylinder fixed to the main shaft. A crank shaft mounted in 
bearings in the cylinder rotates therein and therewith, and a 





segmental piston is arranged to vibrate within the circular bore 


of the cylinder. An abutment is fixed within the circular bore 
of the cylinder to form a pressure generating chamber in the 
annular 5 between the piston and the abutment. Means 
are provided for admitting gas to the pressure chamber, while 





said cylinder is moving as well as means for exhausting the waste 
gases from the pressure chamber. A sparking device is arranged 
to rotate with the cylinder, and stationary means are provided 
for making contact with the sparking device and causing it to 

emit a spark as it rotates. There are two claims. 
1,034,540. SupernEATER, S. M. Vauclain, Philadelphia, Pa., 
ig to L tive Superheater Company, a Corporation 

of New Jersey.—Filed October 28th, 1911. 

The inventor claims the combination of a header having 4 
chamber for saturated steam and a chamber for superheated 
steam a chambered plug removably secured in the header and 

















having a chamber communicating with the saturated steam 

chamber of the header and a chamber communicating with the 

superheated steam chamber of the header, and a superheater 
unit having its ends communicating respectively with the respec- 
tive chambers of the plug. There are nine claims. 

1,034,739. Frum Crutcn, A. H. Shoemaker, Portland, Orey., 
assignor of two-thirds to A. Cleveland and E. A. Tyroli and 
one-third to J. W. Hurley, Portland, Oreg.—Filed Septem- 
ber 11th, 1911. 

A series of radially disposed cylinders is rigidly mounted on 
the engine shaft. A crank shaft is also arranged in horizontal 
alignment with the engine shaft and operatively connected with 


{4 





the vehicle driving wheels. A series of piston-rods is rotatably 
hung on the crank pin of the crank shaft, these rods being 
pivotally fixed to the pistons of the cylinders. A series ot air 
— connects the outer ends of the cylinders. There are six 
claims. 


1,034,768. Mrrauuic Packing, J. 
assignor to C. H. Baxter, East Liverpool, 
December 18th, 1911. 

The packing comprises a box with a circular spring holder 
mounted in it and having one face thereof provided with a 
plurality of sockets. A bearing member opposes this holder 
and has a plurality of sockets opposing the sockets of this holder. 
Springs are mounted in the sockets and separate the bearing 
member from the holder. This member is provided with a hub, 
and a plate is mounted upon the hub, and anti-frictional balls 
are interposed between the holder and the plate. A cup-shaped 


V. Clark, Steubenville, Ohio, 
Ohio.— Filed 
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adjusting member abuts against the hub and plate, and its wall 
is provided with equally spaced slots having inclined walls 
forming bearing arms having the inner edges bevelled. There 
is @ pressure member including a cylindrical body terminating 
in @ truncated cone-shaped end against which bear the bevelled 
ends of the arms, and this cylindrical body extends into the 
adjusting member. The pressure member is formed of a plurality 
of sections. A cap is connected to and extending into the box 





and engages with the pressure member. There are three claims, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

In iron and steel a fair business has again been reported 
this week, demand remaining pretty strong in the various 
departments, although, owing to the disturbing influence of the 
war in the East, consumers have been less inclined for forward 
contracts. A slackening off in activity could be felt in the 
building trade ; girders and sectional iron have been, conse- 
quently, a trifle dull. Sales of girders for next quarter will be 
effected at M.250 p.t.; a fair business has been done on foreign 
account at remunerative prices. The negotiations that were car- 
ried on concerning the forming of a Union of Steel Casting firms 
have not led to any result ; the forming of the new Wire Rod 
Convention also appears somewhat doubtful, but there has been 
talk of prolonging the old Convention provisionally for some 
months. A falling off in the volume of fresh orders is reported 
from the hard ware, tool, and cutlery industries, which exported 
largely to the East until the war began. 


List Quotations. 

The following are the current prices per ton free at 
works :—Raw spathose iron ore, M.12.80; roasted ditto, 
M.18.50; Nassau red iron ore, M.14.50; Spiegeleisen, 10 to 
12 per cent. grade, M.82; white forge pig, M.69; iron for steel 
making, Rhenish-Westphalian brands, M.74 to M.75 ; Siegerland 
quality M.72 to M.73; German Bessemer, M.81.50; Luxem- 
burg foundry pig, No. 3, M.63 to M.65; German foundry 
pig, No. 1, M.77.50; the same, No. 3, M.74.50; German 
hematite, M.81.50; common bars in basic, M.123 to M.126; 
iron bars, M.145 to M.148; basic hoops, M.145 to M.150; 
steel plates, M.132 to M.135; steel plates for boiler-making 
purposes, M.142 to M.145; sheets, M.142 to M.147.50; drawn 
iron or steel wire, M.127. 


The German Coal Industry. 

The position of the coal industry continues to be un- 
favourably influenced by the short supply of wagons, and figures 
ior December are likely to be unsatisfactory, though demand 
has been strong and prices firm, with an upward tendency. 
The recent cold weather has led to an increasing consumption 
of house fuel. The Central German Brown Coal Syndicate 
will be finally dissolved on March 31st next year. 


Austria-Hungary. 

The market for iron and steel is quiet but pretty firm, 
and there is very little to say with regard to present business. 
Few orders are being placed generally, the international situation 
having a distinct influence on the iron business of this country. 
There was a lack of confidence shown in many branches, and 
figures for December will probably be considerably behind those 
of the preceding months. A very brisk business continues to 
be done in pit coal, as well as in brown coal, and inquiry for house 
fuel increases perceptibly. Quotations show much stiffness. 


From the French Iron Market. 

Both raw and finished iron meet with good demand. 
Business generally is active and strong. There was an improve- 
ment felt in rails, and the mills are exceptionally busy. The 
local railway administrations have placed heavy lots at remunera- 
tive prices ; in a few instances advances on previous quotations 
could be carried. In order to regulate the placing of railway 
contracts in a way satisfactory to all parties, the directors of 
railway administrations and of the constructional shops have 
agreed to meet twice a year, in May and November, when the 
requirements of the State Railways will be fixed, and the con- 
tracts will be placed in time, with the various inland shops. 
This is expected to prevent the mills from being crowded with 
work at a busy period, and will also help to keep the shops 
regularly engaged during a quiet time. Owing to a limited 
activity in the building department, few fresh orders come in 
for girders and sectional iron, but, still, there are no symptoms 
of prices being reduced. Stocks of the Paris Girder Office are 
uncommonly low. In serap iron little is done, but rates remain 
firm ; 62.75f. to 63.25f. p.t. are officially quoted, but there was 
some difficulty experienced in carrying these prices. The 
French coal market is remarkably strong, and the outlook 
remains fair. 


Iron and Steel in Belgium. 

Owing to advances in the prices for semi-finished steel 
and for coke, the general position of the Belgian iron market 
has again become firmer, and there was a lively activity reported 
in various branches. Export quotations for basic bars have 
been raised to 120s. and 121s. p.t., heavy plates stand at £6 15s. 
and £6 17s. p.t., and thin plates are quoted £6 18s. to £6 19s. p.t. 
Coal is in strong demand as before; for house fuel a rising 
request was recently reported. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, November 27th. 

THE railroads continue to place orders for large quantities 
of steel rails, locomotives, cars, and general construction work. 
The Boston and Maine Railroad has just ordered 50 locomotives 
from the Baldwin Locomotive Works; the Harriman lines, 
the Lehigh Valley, and the Louisville and Nashville have placed 
heavy additional orders for steel rails in Pennsylvania mills. 
It is again said that the Brooklyn Rapid Transit order for 150,000 
tons of structural material and 23,000 tons of steel rails may be 
placed before the end of this week. Bids were taken last 
August, but the award has been held up. The Interborough 
Company will want 80,000 tons of structural material and 20,000 
tons of rails. The Norfolk and Western is inquiring for prices 
on 50,000 tons of plates, shapes, and bars to be used in the exten- 
sion of car shops at Roanoke, Virginia. There are orders pending 
for 15,000 cars, of which 4000 will go to the Harriman lines. 
The total November orders for cars, it is estimated, will reach 
40,000, calling for 400,000 tons of steel for their construction. 
Over 30,000 tons of basic iron has just been purchased, and cast 
pipe line builders have bought 50,000 tons of a low grade of 
foundry iron from Eastern Pennsylvania furnaces. General 
construction work is calling for a vast amount of material. 
The scramble continues. Premium prices are becoming 
more general. The coke situation continues to be aggravated. 
The pressure for 1913 delivery is more pronounced, and the 
upward tendency is prices still prevails. The copper market 
is active, and recent purchases by European electrical equipment 
and brass makers aggregates 60,000,000Ib. The European 
orders call for prompt delivery. Producers decline to shade 
prices in view of the heavy and prospective demand. The tin 
market is slightly weaker at 49}. 








INCORPORATED MunicipaAL ELecrricat AssociaTion.—The 
Eighteenth Annual Convention of the Incorporated Municipal 
Electrical Association will be held in London from June 17th 
to 20th, 1913. The Council of the Institution of Electrical 
Engineers has placed the Institution buildings at the disposal 
of the Association for its meetings during the Convention. 
The headquarters of the Association’s Council will be the Hotel 
Cecil. A preliminary programme will be issued early in the new 


year. 


BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ted from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, S ildings, Chancery-lane, W.C., at 8d. 
each. 
The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pe of the complete Specificati 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 
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STEAM ENGINES. 


25,204. November 13th, 1911.—ImMPpRovEMENTs IN PitsToN- 
TRAVERSED Ports OF RECIPROCATING ENGINES, R. G. 
Wells, Birch Villa, Hibbert-lane, Marple, Cheshire, and 
J. Davidson, 39, Devonshire-road, Pendleton, Lancashire. 

The cylinder contains an internal slidable sleeve provided 
with ports which communicate with an exhaust belt in the 
cylinder walls. The sleeve is operated by a small auxiliary 
cylinder, the action of which may be controlled either by hand or 










N° 25,204. 

(11, ~ / / 1 
INVZZZ70 ZN 
 Saeale 

N 
N N 
N N 
N N 
N N 
N N 
N N 
N N 
N 

SS 


HOO OO 





g 


my — 


Wek 





from the governor. In this way the point at which exhaust 
from the main cylinder takes place can be controlled. The 
application of the invention to a double-acting cylinder is also 
described, and it may be noted that both internal combustion 
and steam engines come within the range of the specification.— 
November 20th, 1912. 


INTERNAL COMBUSTION ENGINES. 


18,174. August 7th, 1912.—Rorary INTERNAL CoMBUSTION 
Morors, Louis Vallez, rue du Palais Rihour, Lille (Nord), 


France. 

A fixed hollow shaft A carries a fixed drum B on the surface 
of which an inclined race is cut. The cylinders C are arranged 
in opposed pairs with their centre lines parallel with that of the 
shaft A. The pistons of each opposed pair are rigidly united by 
a tie bar D provided with a carriage arrangement E at its mid 
point. This carriage is fitted with a roller F which works in 
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the groove of the drum B and with pulleys G. These pulleys 
bear against the inner surface of a cylindrical casing H and take 
up the centrifugal thrust. The casing H is closed at each end 
by a flange plate provided with long hubs J J surrounding the 
shaft A. The cylinders are fitted into holes in these flange 
plates. The manner of supplying the charge and of operating 
the inlet and exhaust valves by means of non-rotating races L L 
will be obvious from the engraving.—November 20th, 1912. 


STEAM GENERATORS. 


12,004 .May 21st, 1912.—Sream Borers, Babcock and Wilcox, 
Limited, Oriel House, 30, Farringdon-street, London. 

A is the furnace, B the bottom drum, C the top drum, and D 
the connecting tubes. Two or more of such elements connected 
together in the usual way constitute the boiler proper. The 
specification deals with the provision of a superheater in such 
boilers. The superheater comprises a box E divided into two 
parts from which superheating tubes F curve downwards 
directly in front of the first set of tubes D. The superheating 











vided with ballast tanks which can be filled with water when the 
machine is being used 
shown in the engravings, is fitted for propulsion in water. ° 
two propellers are driven through clutches from the one engine 
To give stability on the surface of the water two inflatable bags 
AA are disposed between the upper and lower surfaces of the 
wing tips. The lower surface material in the vicinity of these 


. " re 
tubes terminate in a box G and are enclosed by a brick, ashes 
and metal wall H and baffle J. Saturated steam from ale 
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drums C passes into the box E by way of the pipes K. Vovember 
20th, 1912. 


AERONAUTICS. 


25,024. November 10th, 1911.—ImMPprRovEMENTs 1\ AERIAL 
Macuines, L. B. Goldman, Downsleigh, Lucaster-avenye 
Haywards Heath, Sussex. ‘ 

This specification is concerned with the provision of practically 
every important desideratum lacking in the aeroplane of to-day 

A few of its most interesting suggestions can only be mentioned, 

The body of the machine is completely enclosed and is forned 

with a hemispherical head followed by a parallel cylindrica) 

part and terminating in a long cone at the end of which is thy 
propeller. A cross member A journaled between the walls oj 
the body is disposed near the centre of gravity of the machine 
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and from this the engine is hung. The movement of the engine 
relatively to the ee is limited to 13 deg. and its pendulum 
action is made to secure the automatic longitudinal stability 
of the aeroplane by coupling it up to the elevator. A collar B 
encircles the body and to this the wings are attached. Means 
for rotating the wings round the body are adopted so as to 
secure the automatic lateral stability of the machine. The 
aviator’s seat C is suspended on shock-absorbing springs. The 
usual running wheels are replaced by cups and spheres D. 
Petrol and lubricating oil are stored within the cross member A. 
—November 20th, 1912. 


11,102 of 1912 (date of application August 9th, 1911).—AERo- 
PLANES, M. F. Sueter, F. L. M. Boothby, and H. G. Paterson, 
all of H.M.S. Hermione, Barrow-in-Furness. 

This specification describes a hydro-aeroplane, the body of 
which can be converted into a motor boat. The body is con- 
structed of duralumin or other suitable material, and is pro- 
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THE APPRENTICESHIP QUESTION. 
(By a Correspondent.) 
No. II * 
THE TENDENCY OF LEGISLATION. 


An important element in the new position of the 
enticeship question is supplied by recent legisla- 


re, A consideration of its general tendency, with 
special regard to the effect which it has had, and may 
further have, upon the engineering trade, may 
serve & useful purpose at this moment. 


The Education (Scotland) Act of 1908 is a concrete 
example of the methods which are likely to be adopted 
in the attempt to replace the old apprenticeship 
system by @ course of training more in keeping with 
the industrial and social conditions of to-day. Scot- 
jand has played an honourable part as a pioneer in 
jucation, and it would be both a just and a 


ublie ec 
judicial view of the Act of 1908, which regarded it 
as more or less of an educational experiment, carried 


out, as experiments should be, in favourable soil 
and by experienced and prudent hands, with the 
result that all the real advantages conferred by the 
new statute are realised and its inevitable crudities 
corrected as the happy consequence of circumspect 
and considerate administration. 

The Education (Seotland) Act, 1908, has been 
followed by the general setting up of the machinery 
of Labour Exchanges and the constitution of special 
Advisory Committees in connection with the juvenile 
labour exchanges. Where the educational and Board 
of Trade organisations are working in cordial co- 
operation & material change is being effected in the 
conditions under which the trades are recruited. 
Those employers who are serving on the Advisory 
Commitic-~ are generally agreed that, at long last, 
some administrative work is being accomplished 
which can have little other than a good effect upon 
British industry, and more especially upon the habits 
and the average capacity of the wage-earning class. 
Assisted to the choice of a suitable occupation 
immediately on leaving school, the intelligent lad 
will be spared that waste of his teachable years 
which so often, under less favourable circumstances, 
has led to his joining the ranks of the unemployed 
when at the prime of his life and strength. 

The provisions of the Education (Scotland) Act, 
1908, which are likely to form a precedent for legis- 
lation which will affect the whole of the United 
Kingdom in common, may be briefly set out here :— 

9 (1) It shall be lawful for a school board in granting exemp- 


tion from the obligation to attend school under Section 3 of the 
Education (Scotland) Act, 1901, to impose as a condition of such 
exemption (in addition to any other lawful conditions) such 
attendance as the school board shall prescribe—(a) at a day 
school; or (b) where a suitable continuation class is available 
at such continuation class; or (¢) partly at such school and 
partly at such continuation class after the age of fourteen years, 
and until such age not exceeding sixteen years as the school 


board shall think fit. 
* 


* - * * 

(3) If any person knowingly employs a young person above 
the age of fourteen years at any time when his attendance 
at a school or continuation class is required by a condition 
imposed under this section, or for a number of hours which, 


when added to the time required under this section to be spent 
at a continuation class, causes the hours of employment and the 
time so spent, taken together, to exceed in any day or week, 
as the case may be, the period of employment permitted for such 
young person by any Act of Parliament, he shall be liable on 
summary conviction to a penalty not exceeding 20s., or, in case 
of a second or subsequent offence, whether relating to the same 
or another young person, not exceeding £5. 

(4) If any parent of a young person by wilful default or by 
habitually neglecting to exercise due care has conduced to the 
commission of an offence under the immediately preceding 
sub-section or otherwise to failure on the part of the young 
person to attend at a school or a continuation class at a time 
when his attendance is required by a condition imposed under 
this section, he shall be liable on summary conviction to the 
like penalties as aforesaid. 

* * * * * 

10 (1) Without prejudice to any other power of a school 
board to provide instruction in continuation classes, it shall be 
the duty of aschool board to make suitable provision of continua- 
tion classes for the further instruction of young persons above 


the age of fourteen years with reference to the crafts and indus- 
tries practised in the district (including agriculture if so practised 
and the domestic arts), or to such other crafts and industries 


ce school board, with the consent of the Department, may 

Here we have compulsory powers conferred upon 
the local education authority in Scotland whereby 
teaching with a direct bearing upon the industries 
of the locality is not only made accessible to young 
persons of fourteen to sixteen years of age, but is 
enforceable under penalties which may be imposed 
upon the employer or parent who, by acts of commis- 
s10n or omission, interferes with the attendance of any 
such young person at a school or a continuation class. 

It will at once be admitted that this has constituted 
an important new departure ; and if the significance 
of the step taken has not yet been realised by the 
engineering trade in Scotland this may reasonably 
be attributed to the moderation and discretion with 
Which the school boards, at. the instigation of the 
Depart ment (as may fairly be assumed), have exercised 
their powers. The Hoddam School Board had the 
distinction of being the first in Great Britain to adopt 
by-laws requiring attendance at continuation classes. 
HM. Inspector for Dumfries says :—“‘ The arrange- 
ment worked with perfect smoothness. The students 
attended with marked regularity, and did thoroughly 
eet work. The example of Hoddam is likely 
act ae immediately followed by the neighbouring 
ae ool boards of Lockerbie, Lochmaben, Moffat, and 
hod Mungo. On the other hand, instances can be 
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brought forward of schools in which every one of the 
adolescents within two miles of the school enrolled 
in and attended the classes without compulsion.” 
The number of individual pupils in continuation 
classes had grown from 101,664 in 1907-8 to 127,687 
in 1909-10 (latest total figures available). In 
1909-10 there were 550 continuation class authorities 
in Scotland, with 1055 centres, and in 1910-11 there 
were 593 such authorities, with 1119 centres. It is 
evident therefore that a material addition has been 
made to the numbers affected by the classes since 
compulsory powers were conferred upon the school 
boards by the Act of 1908. In such important 
centres of the engineering trade as Glasgow burgh 
(16,893 pupils in 1909-10), Govan parish (5374), 
Lanark, exclusive of Glasgow burgh and Govan 
parish (17,136), Dumbarton (5096), Aberdeen (3578), 
Aberdeen burgh (5015), Dundee burgh (4819), Forfar, 
exclusive of Dundee burgh (2539), Renfrew (10,821), 
Edinburgh (1551), Edinburgh burgh (9888), and 
Leith burgh (2010), the augmentation of numbers in 
the classes has been especially marked. 

THE EDUCATION AUTHORITIES AND ENGINEERING 

EMPLOYERS. 

As an indication of the attitude of the educational 
authorities to employers and that of employers toward 
the working of the Act, the relations existing between 
the Glasgow and West of Scotland Joint Committee 
and the engineering employers of the district are of 
peculiar significance, and must receive particular 
attention here. 

As to the spirit in which the Act is being adminis- 
tered, a passage in the 1910 report of Mr. D. Munro 
Fraser, one of H.M. Chief Inspectors, is instructive :— 


or even & es strong boy of fourteen, would be able to make a 

inning. There was some difference of opinion as to whether 
it was of advantage to a boy to enter the works as a clerk or 
store boy prior rey sth side his apprenticeship. There was abso- 
lute unanimity, however, on the of those interviewed that 
if boys could stay at school till the age of sixteen that would be 
the best preparation for their work, and that the nature of that 
work should be kept in view in the course of study n 
from fourteen to sixteen. Where boys do not stay on at school 
till sixteen there should be given to them in the continuation 
classes a course of instruction similar to that which they would 
have received at the day school. 

The Glasgow Joint Committee, acting in this 
instance along with the Glasgow School Board, made 
yet another, and more authoritative and direct, 
effort to enlist the interest and active co-opera- 
tion of leading employers in the engineering 
and allied trades in Glasgow. In all, eighty-six 
employers answered the questions put to them, and, 
as an instructive indication of the views of such a 
representative body of masters, their replies have an 
important bearing on our subject. Mr. Munro Fraser’s 
summary of the information obtained in response to 
the circular addressed to employers of Glasgow and 
district is, accordingly, quoted at length :— 


GLASGOW ENGINEERING FIRMS AND THE ACT. 


1. Question.—Are you willing to co-operate with the education 
authorities in making arrangements to enable apprentices to 
attend approved technical and trades continuation classes ? 

Answers.—To this question practically all the answers are 
in the affirmative. A few say they will co-operate only if the 
classes are to be held in the evening, and one firm regards the 
question as too vague. 

2. Question.—What suggestions would you make for the 
training of apprentices to meet the requirements of the particular 
industry of your firm :—(a) Before being apprentices (such as 
being able to read blue prints and working drawings, &c.) 
and (6) during apprenticeship ? 

Answers.—The great majority under (a) emphasise the 

ity of attention to the general education of the pupils, 





Renfrew and Argyll.—While the subject of compulsion has 
been discussed by most of the school boards in this district, 
no steps have yet been taken to adopt the compulsory powers 
placed within their reach by the recent Act. Probably under 
present circumstances this is wise, as there can be no doubt 
that to advance too far beyond what public opinion demands 
or is prepared for would be imprudent, and might even prove 
disastrous, At the same time, it may be pointed out that the 
difficulties attending compulsion are probably greatly exag- 
gerated. . . Undoubtedly the greatest difficulty will 
come from employers, whose attitude is, after all, the crux of 
the whole problem. School boards must leave nothing undone 
to secure their active interest, advice, and co-operation. It 
searcely requires to be pointed out that if every employer 
brought his influence to bear on the young people under his care 
there would be no need for resorting to compulsory powers. 
And yet, in place of exercising this beneficent influence, em- 
ployers are sometimes the cause of irregular attendance by 
demanding overtime from their young employés. The very 
least that employers can do is to refrain from making youths 
who are known to be in attendance at continuation classes 
absent themselves for this reason. It would be a great gain, too, 
if employers would occasionally visit classes, see what is actually 
going on, and thus be enabled to offer useful advice as to improve- 
ments that could be made, to render the work more thoroughly 
practical. 

The whole of Mr. Munro Fraser’s report is written 
in this not unreasonable vein. For example, he 
further suggests that the attention of employers 
generally should again be drawn to the praiseworthy 
arrangements for securing the attendance of appren- 
tices at continuation classes which have been in 
operation for some years at the works of Messrs. 
Cochran and Co., at Newbie, Messrs. Barr and Stroud, 
Glasgow, and at the Caledonian Works, Kilmarnock. 
The admirable training schemes of the two former 
companies, it may be remarked in parenthesis, were 
described in THE ENGINEER series of special articles 
on the subject which were published in 1908. The 
directors of the Albion Motor Company, Scotstoun, 
have more recently introduced an “ apprentice bonus 
scheme,” whereby apprentices who keep good time 
at their work, behave well in the shop, make good 
progress at their trade, and who are successful in 
evening classes, get certain fixed bonuses of so much 
per week for a year. 

Some of the means taken to awaken interest and 
spread abroad knowledge of the classes are charac- 
terised by well-directed enthusiasm. Meetings with 
employers of labour have been held, cards of invita- 
tion have been sent out to young people, and trade 
committees have been formed—a Lanark school board 
appointing a committee for engineering, another for 
the building and allied trades, and a third for the more 
purely commercial branches. An effort has also 
been made to get attendance at continuation classes 
enforced as a condition of apprenticeship, an example 
in this respect having been set by some of the firms 
and companies which have organised their own 
apprentice training schemes. 

As previously intimated, the Glasgow and West of 
Scotland Joint Committee has been particularly 
active in seeking the co-operation of employers, 
this plan of campaign having its preferential support 
as against the exercise of compulsory powers. The 
engineering and allied trades in and about Glasgow have 
received the express attention of this body, the object 
kept in view being that of the co-operation of em- 
ployers and school boards in the training of appren- 
tices. The main questions under debate at the 
several conferences which have taken place between 
employers and others interested in education for the 
purpose of eliciting opinions on the selection and 
training of apprentices have had an essentially practi- 
calcharacter. Here is a sample :— 

What is the age at which a boy looking forward to being an 
engineer tradesman should begin to specialise his study in pre- 
paration for work ? At.what age should he begin work ? 

Generally speaking (runs Mr. Munro Fraser’s report) there was 
agreement that a lad should not enter the shops until he had 
reached the age of sixteen, though in shops where the work is 
lighter in character, such as Messrs, Weir’s, a boy of fifteen, 





y 

and think that at this stage technical instruction should not 
be given undue prominence. Another suggestion is that for 
the last two years before entering on their apprenticeship there 
should be specialisation in mathematics and kindred subjects, 
and generally geometry, hanics, hanical drawing, &c., 
should form a substantial part of the scheme of instruction. 
After the students enter on their apprenticeship a suggestion 
is that the instruction should be specialised on the lines of the 
students’ work, and adequate instruction should be given in 
mathematics, geometry, drawing, biue prints, &c. In addition 
certain of the employers express a desire that the apprentices 
should get practical instruction in the particular work in which 
they are engaged. 

3. Question.—If approved preliminary training were given 
to youths in your district desiring to become apprentices, 
would you be prepared to give them preference where possible ? 

Answers.—To this question there is no reply in the negative. 
One or two firms qualify their answers by the addition of such 
phrases as “ other things being equal,” &c. 

4. Question.—If approved training were given during appren- 
ticeship, would you show your approval by :-—(a) Granting 
advancement (other things being equal) to apprentices so 
trained ? (b) Granting increase of pay to those reaching an 
approved standard ? (c) Counting the time spent at approved 
classes in the same way as is now done in the case of day students? 
(d) Exempting apprentices from overtime on class nights ? 
(e) Visiting the schools where the boys were being trained ? 
(f) Other means (specify) ? 

Answers.—(a) The bulk of the answers indicate that the 
employers would be willing to do this, or at least give the matter 
their careful and favourable consideration. Some firms have 
already adopted this course. (b) Here also a considerable 
number reply in the affirmative. Several firms, however, 
point out that it would be a difficult matter, looking to the trades’ 
rate of wages, &c., to do much, or anything, in this direction. 
(c) There is considerable division of opinion here, though the 
answers show that a large number of firms would be willing to 
consider the matter. The number of direct negatives constitute 
only a comparative minority of the replies. - (d) There is practical 
unanimity here. (e) A very large number of firms would be 
prepared to visit the schools. Several state specifically that 
they would not do so. (f) Very few answers to this question 
have been received. One suggestion is that students should 
not be allowed to attend too many classes. One or two firms 
are prepared to refund class fees and recoup their apprentices 
for outlay in respect of drawing instruments, &c., or to promote 
good pupils to the drawing-office by examination. 

6. Question—Would you be prepared to loan any small 
equipment, such as patterns, moulding boxes, &c., to classes 
in your district, or to co-operate in any other way you might 
think desirable ? 

Answers.—There is no negative answer to this question. 
One firm offers both tools and materials; another any article 
that is not in use at the time ; and the only firm that does not 
return an affirmative answer states that they are willing to con- 
sider the matter. 

7. Question.—Do you consider that classes must necessarily 





‘ be all held in the evenings ? 


Answers.—About 80 per cent. of the firms are of opinion that 
work would be dislocated if the classes are held except in the 
evening. The others express doubt, but are willing to consider 
the matter. One firm throws out the suggestion that the lads 
should, as is done in the case of the University or the technical 
college, attend classes part of the year and go to the works 
part of the year. 

8. Question—-Would you co-operate with the education 
authorities in arranging classes at times other than evenings 
to suit employers ? 

Answers.—On the other hand, a considerable number even of 
those who believe that the classes should, generally speaking, 
be held in the evening are willing to co-operate with the educa- 
tion authorities if they desire to hold them at other times. 

9. Question.—Would it be an advantage to you to have regular 
reports concerning the progress of your apprentices and em- 
ployés attending the classes ? 

Answers.—About 37 per cent. returned the answer “ Yes,”’ 
40 per cent. ‘‘ No,”’ 17 per cent. ‘‘ Not advisable,” and 6 per cent. 
** Willing to co-operate.”” Only a small minority, say, 10 per 
cent., do not desire even to see such reports. 

Mr. Munro Fraser adds the following two notes 
by way of elucidating the general results of the 
inquiries and consultations :— 

‘““What appears to stand out clearly is :—(1) 
The general concurrence of opinion as to the necessity 
of due attention being given to the general education 
of young people, either (a) by staying at a day school 
until sixteen years of age, or, if leaving the day school 
before the statutory age, then (b) by attendance at 
continuation classes giving a course of instruction 
between the ages of fourteen and sixteen on somewhat 
similar lines to that of the day school, and thereafter 
to be continued into a more purely technical course 
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of mathematics and machine drawing on the boys 
entering upon their apprenticeship.” 

(2) “ That employers generally, when approached 
in the proper spirit, seem willing to co-operate in 
arrangements for the attendance.of apprentices and 
others in their employment at continuation classes 
and technical schools, but there appears to be a very 
prevalent opinion that work in the shops would be 
dislocated in industrial districts if these classes were 
to be held during the day instead of, as at present, 
during the evening.” 

To every impartial person these discussions between 
the education authorities and engineering employers 
of Glasgow will appear distinctly creditable to both 
parties. By such considerate and _ conciliatory 
methods the working of the Education (Scotland) 
Act of 1908, and any such legislation for which it 
may form the precedent, will obviously be facilitated. 
However, it remains to be seen whether recent 
happenings affecting the relations between these 
engineering employers and their unindentured appren- 
tices have not placed serious obstacles in the way of 
such an amicable administration of the Act as is fore- 
shadowed in the interesting 1910 report of H.M. 
Chief Inspector of Schools in the Western Division of 
Scotland. Those relations will certainly have to be 
adjusted afresh before the high expectations naturally 
entertained by the Glasgow Joint Committee, as the 
result of the series of conferences which have been 
summarised above, can be realised in their entirety. 
Nevertheless, as they stand the answers given by 
the Glasgow engineering employers show a thoroughly 
reasonable disposition to accept the new position of 
the apprenticeship question in the light of the legis- 
lation enacted and contemplated, and to adapt their 
arrangements to modern requirements in such a way 
that the industry as a whole may profit and an 
instructed race of workmen be assured to the trade 
and to the country. 

On this phase of the question it remains to be 
staied that the Higher Education Sub-committee 
of. the London County Council has strongly recom- 
mended, from its experience of trade schools and 
trade classes, that the child should remain at the 
elementary school till he reaches the age of fifteen 
and then pass on to the half-time school, where he 
should stay until the age of eighteen is attained. 
At the “half-time ”’ school the skilled workman of 
the future will, in the opinion of this Committee, 
receive that all-round training in the trades which he 
can no longer obtain in the workshops. On this 
controversial point, and on the objections in general 
of employers to compulsory assistance in promoting 
the new substitutes for apprenticeship, something 
will be said in the third and final article of this series. 








SINGLE-PHASE RAILWAYS. 
No. XIX.* 


ALTHOUGH it is frequently stated that the single- 
phase system can only show an advantage when it 
eomes to electrifying long-distance main lines, it has 
been shown in these articles that single-phase alter- 
nating current has been employed with marked 
success on traction systems which are really little 
more than tramways and where the rolling stock is 
very light. Perhaps the most interesting example 
of this description is to be found in the province of 
Parma, where the tramways are worked in this 
manner. Fig. 140 gives a map of these lines. It 
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Fig. 140—PLAN OF LINES 


appears that the question of whether single-phase or 
continuous current should be used was gone into very 
thoroughly, and after a great deal of discussion a 
commission was appointed to settle this point. The 
outcome of this was that the single-phase system was 
recommended. The pressure decided upon for the 
outlying or country lines was 4000 volts and for the 
town lines 400 volts. Attention has already been 
directed to the fact that the alternating-current 
system is particularly suitable where it is desired to 
use two distinct pressures, and several railways 
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worked in this way have been described. In car 
sheds, for example, it is generally desirable to use a 
lower pressure than that employed on the lines out- 
side, and with the single-phase system this can be 
arranged for without complicating the electrical 
equipment. In the case under consideration, how- 
ever, the lower pressure is used on the town 
sections of the lines in the interests of public safety. 
The periodicity is 25 cycles per second. It is inter- 
esting to note that it was thought that the alternating- 
current system might interfere with the working of 
the telephones, but up to the present no troubles of 
this kind have occurred. The lines were put into 
operation in May, 1910, and Siemens Schuckert car- 
ried out the electrical work. 

Owing to the fact that a steam plant is used for 
supplying power to the system it was necessary to 


above the rails is 6 metres, but on the Mainlg d 
Bologna line the height is only 4.1 metres, Thi, 
portion of the line is only subjected to pressure 7“ 
a car is passing over it and at other times it jg deed. 
In the car sheds the height of the wire is 5.5 Metres 
There are also car sheds at the Marzolara Station, 
and here the height of the overhead wire jg “9 
metres. The outlying lines have a total longtt 
of approximately 39 kiloms. The smallest pi 
radius is 40 metres, and the greatest speed is 40) kiloms 
per hour. ; 

With regard to the high-tension overhead equip. 
ment, this is of the Siemens-Schuckert multiple 
suspension type, which has already been deseribed 
On the straight portions of the line the points of gus. 
pension are 64 metres apart. An example of the 
overhead equipment on a straight portion of the 




















Fig. 141-CAR DEPOT 


erect the generating station in the vicinity of the 
town portion of the line, because this was the most 
favourable spot for obtaining circulating water for 
condensing purposes. 
of two horizontal two-cylinder steam engines con- | 
structed by the firm of Franco Tosi, of Legnano, 
which run at a speed of 125 revolutions per minute. 
Each engine is coupled to a single-phase alternator 
having a normal capacity of 755 Rilovolt-ampéres | 
at 4000 volts 25 cycles. The maximum load which | 
can be put on the machines, however, is 1000 kilovolt- | 
amperes. There are also two vertical steam engines 
capable of developing about 55 horse-power. Each of | 
these engines is coupled to a continuous-current | 
dynamo which works at a pressure of 110 volts. 
These sets are used for exciting the alternators and 
also for lighting the power station, car sheds, and 
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The generating plant consists | 


| track is given in Fig. 143. The suspension cable has 
a sag of 1.5 metres. The auxiliary suspension wire 
is hung from points 16 metres apart on the suspension 
eable and the conductor at every 8 metres on the 
auxiliary wire. A copper wire having a section of 
35 square millimetres is used for the overhead con- 
ductor. This is stretched in accordance with the 
method adopted by Siemens-Schuckert, which has 
already been described. An example of the wire 
tightening gear is shown in Fig. 144. The counter- 
weights to be seen at the sides of the poles weigh 
300 kilos. On the open track poles of chestnut wood 
are used, as shown in the illustration of the lines at 
Stradella on page 642. At stations, however, iron 
lattice poles are employed, as shown in the illustra- 
tion of the Fornovo Station, also on page 642. The 
iron poles, brackets on the wooden poles, and the 
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Fig. 142—MOTOR COACH 


workshops. The boiler-house contains four Cornish 
boilers, which work at a pressure of 180 lb. per square 
inch. 

For the purpose of lowering the pressure to 400 
volts for the lines in the. vicinity of the town three 
oil-cooled transformers are used, each of which has a 
normal capacity of 45 kilovolt-ampéres and a maxi- 
mum output of 135 kilovolt-ampéres. These have 
beén erected in the power-house. Transformers 
of the same output are also provided at the four 
farthest points of the town network, and two or three 
of these can be connected in parailel as desired. 

In the immediate vicinity of the power station there 
is a car dep6t, as shown in Fig. 141, which has ten 
tracks 50 metres long. At this point there is also a 
goods station, workshops, and a large storage shed. 
The usual inspection pits are provided inside the car 
shed. The maximum height of the overhead wires 


| supports on the houses, &c., are all connected to the 
rails by means of 8 mm. galvanised iron wire. 

The rails are also well earthed at points 1500 m. 
apart by connecting them to earth plates buried in 
moist soil. It will be gathered from the illustrations 
that double insulation is used throughout the high- 
tension overhead equipment. Section insulators 
are interposed in the overhead line at every inter 
mediate station, which under normal conditions are 
bridged over in the usual manner. An illustration 
of a section switch at Gajano is given on page 642. 
It will be seen that, if necessary, any section behind a 
roadside station can be made dead. The horn 
switches are operated by mean of poles. At the 
roadside stations lightning arresters are connected 
to the overhead lines. These are of the horn type: 
and in three places they are directly connectet 
between the lines and earth. At eight other points 
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a 
resistances are used in conjunction with the horn 
g arresters, and in those cases there is a 
distance between the horns. This system 
of protection is said to have proved very successful 
in practice. Roadside stations on the outlying 
lines are connected with Parma by telephones. 
There are also two other separate telephone lines, 
one between Parma and Marzolara and the other 
between Parma and Fornovo. The intermediate 
station, Stradella—see map, Fig. 140—is also con- 
nected by telephone to both branch lines. The tele- 
phon: wires, which are of silico bronze, 1.5 mm. in 
diameter, are supported on the poles which carry 
the contact wire, as shown in Fig. 143. The two wires 
of each line are crossed at every second pole, represent- 
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Fig. 1443—H.T. WIRES ON OPEN TRACK 


ing a distance of 128m. Small transformers, having 
a capacity of 1 kilovolt-ampére, are used at the 
stations for lighting purposes. Current for lighting , 
is taken from the secondary windings at a pressure 
of 110 volts. 

The point at which the 4000 and 400 overhead 
wires approach one another is in the immediate 
neighbourhood of the power station. At this point 
a change is also made in the form of the overhead 
construction, the latter being of the ordinary tram- 
way type on the town lines. The transition point, 
as it is termed, is shown in Fig. 146. There is a dead 
section of line between the high and low-tension 
wires, which is about 16m. long. The town lines 


Emanuele, as well as a connection from the Barriera 
Nino Bixio to the Friedhof. 

On the town sections the overhead lines are con- 
structed in accordance with the usual practice 
adopted on tramways, and the bows on the cars are 
used for collecting the current, as on the outlying 
lines. Insome cases the overhead wires are suspended 


by means of fittings attached to the houses, whilst 
in other instances poles with brackets are used. A 
view showing the overhead construction on one part 
of the town lines is given on page 642. The section 
The 


of the low-tension wires is 55 square mm. 
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cars. In addition, there are eleven passenger car- 
riages, consisting of one saloon carriage with 


twenty-four seats, six second-class carriages with 
about thirty-six seats, and four second-class carriages 
with about twenty-eight seats. There are also goods 
trailer cars capable of carrying a load of about 
eight tons. A train as made up for heavy passenger 
traffic is shown on page 642. It consists of one motor 
car and three trailers. A motor car with the high- 
tension chamber opened is also shown on page 642, 
and a drawing of one of these cars is given in Fig. 142. 
The diameter of the driving wheels is 900 mm. - Each 
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Fig. 145—CONNECTIONS 


4000-volt lines are fed at the beginning of the track 
near the Barriera Nino Bixio by means of an over- 
head line from the power house. This line, which 
consists of a copper wire having a cross section of 
95 square mm., is carried on insulators mounted 
on the lattice poles of the tramway system. Guard 
nets and short-circuiting hoops are provided for 
ensuring safety in the event of a wire breaking. The 
transformers in the town, on the other hand, are fed 
by means of a high-pressure cable having a total 
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bogie is equipped with a four-shoe brake. The wheel 
base measures 1.4m., and the distance between 
the two driving axles is 5.5m. The body of the 
carriage is 10.6m. long, and the greatest length over 
the ends of the car 11.42 m. The total breadth is 
2.31 m. The first-class compartment has transverse 
seats, and the second-class partly transverse and 
partly longitudinal. Between the first and second- 
class compartments there is the luggage space, 
which also serves for the mail bags. 














Fig. 144—WIRE TIGHTENING GEAR 


extend for a distance of about 12.5 kiloms., the 
length of track, including the car yards, being about 
14.5 kiloms. They consist chiefly of main lines 
crossing at the Piazza and Garibaldi, in the centre of 
the town. One of these lines connects the Barriera 
Nino Bixio—the end of the outlying lines—with 
the State railway station, whilst the other passes 
through the town and runs to the great ‘‘ Via Emilia,” 
the principal street between the small towns of Reggio, 
Parma and Piacenza. Outside the town boundaries 
the lines are extended as far as the neighbouring 
places of St. Lazzaro—Parmense, St. Leonardo and 
Crocetta. In addition, there is a circular line which 
Connects the Barriera Garibaldi with Barriera Vittorio 

















Fig. 146—MEETING POINT OF H.T. AND L.T. WIRES 


length of 6300 m., which is laid underground. The 
primary return circuit is also through the cable, and 
is therefore independent of the rails. The secon- 
daries of the transformers are connected to the low- 


tension overhead wires by means of a rubber insulated | compartment. 


Current is collected from the overhead wires by 
means of spring bows. These bows are raised 
and lowered by compressed air, and are con- 
trolled by means of a three-way cock in the driver’s 
In order that the driver shall be 


cable, whilst the rails are connected to the secondary | able to operate the bows in the event of the air com- 
windings by means of tinned copper cable, which | pressor equipment breaking down, a hand-operated 


is laid in the ground. 


Turning now to the rolling stock for the outlying 


|air pump is provided. The cars are also equipped 


with hand and air pressure brakes, the latter being 


lines, thi8 consists of ten motor cars capable of seating | of the Siemens-Schuckert type. Each motor car 
seven first-class passengers and twenty-one second- | has two brake cylinders, both of which operate on 


class. 
of carrying luggage up to a weight of one ton. 


There are also luggage compartments capable | the eight brake shoes of the car. 
A | large quantity of air which the brakes of a motor 


By. reason of the 


good deal of standing room is available in these | car and three trailer cars require, each motor car is 
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SINGLE-PHASE TRAMWAYS IN PARMA 


( For description see page 640) 
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fitted with two main air reservoirs, each having 
a capacity of 100 litres. These two reservoirs are 
connected in series, this arrangement presenting the 
advantage that two places are provided for the oil, 
which leaves the compressor to deposit. There is 
thus less chance of it finding its way into the air 
brake conduits. 

The electrical equipment of the cars consists of 
two Siemens-Schuckert series motors, each having 
a capacity of 70 horse-power on the one hour rating. 
The remainder of the electrical equipment com- 
prises the transformer for reducing the contact line 
pressure, the controllers, which are similar to the 
ordinary tramway type, the motor compressor for 
the air brakes, the reversing switches, cut-outs, and 
lighting and heating apparatus. The high-pressure 
apparatus comprising the oil switch circuit breakers, 
&c.. are placed in a high-tension chamber under the 
car. as Shown on page 642. This chamber can only 
be opened after the current collector has been lowered 
and after the high-pressure circuit has been earthed. 

A diagram of electrical connections for a motor 
car is given in Fig. 145. Here A is the current collector, 
( the choking coil, D the automatic oil switch, E 
earth, F the switch for changing the connections for 
high and low-pressure working, G the main trans- 
former, G, auxiliary turns on the main transformer con- 
nected with the motor windings, H H the main control- 
lers, H! the blow-out magnet, H? the reversing drums, 
J a choking coil, K the low-tension current switch, 
M, M. the 70 horse-power series motors, N the air 
pressure cylinder for actuating the bow, O the 
switch for the air pump motor, P automatic air 
pump switch, R' R? the brake cylinders, 8 cut-outs, 
T lamps, U heaters, and V a hand-operated switch 
for air pumps. 

The main oil switch is provided with an elec- 
trically operated release gear, the relay of which is 
connected in series with the main circuit, so that in 
the event of the motors being overloaded the main 
circuit is opened. This action is independent of 
whether the car is working on the 4000 or 400-volt 
circuit. The trip gear can also be made to actuate 
the switch by pressing a button in the driver’s com- 
partment. Moreover, the high-tension switch can 
also be opened or closed without the relay being 
brought into use, but this is not possible when the 
controller handle is in any of the running positions. 

From the main oil switch the current is conducted 
to the change-over switch F—Fig. 145—which is used 
at the point of the line shown in Fig. 146, where the 
change in the working pressure is made. It will be 
yathered from the diagram of connections that when 
the cars work on the low-tension system the current 
from the overhead wire passes into the thick winding 
of the transformer, when the latter acts as an auto- 
transformer. When working on the 4000 lines, on 
the other hand, the high-tension current is sent into 
the thin wire winding, when the low-tension current 
is taken from the secondary of the transformer in 
the usual manner. Here we have one of the excellent 
features of the single-phase system. When the cars 
pass from the low to high-pressure sections of the line 
the change-over switch on the motor cars is actuated 
automatically, a lever on the cars striking a fixed 
point on the poles, shown in Fig. 146. The lever 
which actuates the change-over switch is to be seen 
on the top of the drawing, Fig. 145. Whert this lever 
comes into contact with the projection on the poles 
the change-over switch is thrown over by means of,.a 
counterweight and spring, so that the switch blade 
fits into the high-pressure contacts. The change 
from high pressure to low, on the other hand, is 
effected by hand. This can only be done when the 
controller handle is in the “ off ’’ position. 

The low-tension side of the transformer has six 
tappings giving pressures of 183, 217, 250, 284, 317 
and 350 volts. The controllers differ from the 
ordinary tramway type in that there are two separate 
groups of contacts for the purpose described in the 
last article. The motors are of the six-pole series 
machines with auxiliary excitation for compensating 
armature reaction. As will be seen from the diagram, 
Fig. 145, the auxiliary winding is fed from additional 
turns wound on the core of the transformer. The 
lighting and heating circuits are worked at a pres- 
sure of 400 volts, four lamps being connected in series. 
Th electric heaters are placed under the seats and 
the metallic cases are earthed. 








INDUOTION FURNACES FOR STEEL REFINING. 

By Joun B. C. Kersnaw. 

No. I. i 
THE Kjellin and Réchling-Rodenhauser are the 
most important forms of the induction type of 
furnace, the latest available figures showing that 
ten of the former and seventeen of the latter are now 
at work or under construction in Europe and America. 
A list of these furnaces is given in an appendix to 
this article with details of their capacity, method of 
charging and products made. The largest furnace 
's installed at the Réchlingische Eisen u. Stahl Werke 
at Volklingen, and is of the Réchling-Rodenhauser 
type, with a working capacity of 12,000 kilos. Other 
large furnaces of the same type are to be found in 
Germany, at the works of the Bergische Stahlin- 


Hiittenverein, Le Gallais Metz and Co., Dommel- 
dingen. 

The general principle of the induction furnace is, to 
use the metal as the secondary circuit, in a furnace 
which is practically a transformer. The original 
type of Kjellin furnace was patented in the United 
Kingdom in 1900. The primary is supplied with 
alternating current. The intensity of the induced 
current in the secondary of molten metal can be 
calculated roughly by multiplying the ampéres of 
the primary current by the number of turns contained 
in the coil. The method of work is as follows :— 

About 1000 kilos. of molten pig iron or scrap steel 
are poured into the annular ring of the furnace, and 
the current is switched on to the primary coil. A 
current of 90 ampéres at 3000 volts is utilised. This 
is transformed in the secondary to a current of 
30,000 ampéres at 7 volts. Eight hundred kilograms 
of cold pig iron and scrap steel of the required com- 
position, and in calculated proportions, are then 
added to the molten metal in the ring, the covers of 
which are made in short segments and are removable, 
to allow of this addition taking place equally 
all round. ‘The covers are then replaced, and 
the heating is continued for four to six hours with 
different fluxes, until the metal has attained the degree 
of purity desired. The plug is then removed from the 
tapping hole, and from 800 kilos. to 1000 kilos. of 
the metal are run off and cast into ingots. The 
remaining 800 kilos. are left in the furnace, to carry 
the current until fresh raw materials are added. 
It is found that there is always less carbon in the 
finished steel than is contained in the charged raw 
materials, while the silicon has increased. Two- 
runs made with this furnace at Gysinge in the early 
days of the electric steel industry, gave 1985 kilos. 
of steel with a power expenditure of 1851 kilowatt- 
hours in 12% hours. The average power consumption 
was therefore 932 kilowatt-hours per metric ton of 
2204 1b. The raw materials in each case were best 
Swedish pig iron and Walloon bar iron, with scrap 


cent phosphorus, with -417 per cent. carbon in one 
case and 1-082 per cent. in the other. 

The temperature of the steel when tapped is 
about 1700 deg. Cent. Using electric power at 40s. 
per electrical horse-power year, the cost of producing 
steel by the Kjellin furnace and process is estimated 
at £7 per ton of 2000 Ib., and the cost of erecting a 
600 horse-power furnace is stated to be £830. 

Crushed magnesite or dolomite is used for the lining 
of the annular ring which acts as the melting pot for 
the furnace, and a little lime is also employed as a 
protecting slag. Considerable care is necessary when 
drying out the magnesite or dolomite lining, before 
the furnace is employed for melting metal, and from 
sixty to seventy hours are required for this preliminary 
work. A lining lasts from four to eight weeks, 
according to the tonuage put through the furnace 
and the heat employed. The cost under American 
conditions of work being estimated at 1 dol. per ton of 
finished steel. 

Tests made with a 125 kilowatt furnace of the 
original Kjellin type, have shown that under the most 
favourable conditions of work, one metric ton of 
ordinary too] steel can be made with an expenditure 
of 650 kilowatt-hours, while the highest grade steel 
requires from 750 to 800 kilowatt-hours. The furnace 
efficiency in these cases is about 70 to 75 per cent. 

According to Harden, it has not been found prac- 
ticable when a high-grade tool steel is required, 
to make more than six melts in twenty-four hours 
with this older form of Kjellin furnace, for the reason 
that the steel must be left quiescent in the furnace at 
a high temperature for a considerable period, in 
order to allow the occluded gases time to escape. 
Steel, in fact, can be melted in the Kjellin furnace 
with an expenditure of only 590 kilowatt-hours per 
metric ton, but the maintenance of the heat during 
the “ killing” period, adds from 60 to 200 kilowatt- 
hours to this total. 

The disadvantages of the older form of Kjellin 
furnaces are stated by Harden to be as follows :— 

(1) Only small quantities of metal can be dealt 
with at each melting. If the section of the bath be 
made wider, the resistance is lowered and the power 
factor diminished; while if the ring be made of 
larger diameter and of smaller cross section, the distance 
from the primary will be increased and the power 
factor again diminished. (2) The comparatively low 
temperature makes it impossible to keep the slag 
sufficiently fluid to obtain removal of the sulphur and 
phosphorus. 

For these reasons, the use of the original Kjellin 
type of induction furnace is confined to the melting 
and mixing of scrap and fine stee] that does not 
require purification, and its application as a refining 
furnace is no longer attempted. For the latter 
purpose, the furnace has been modified greatly by 
Rodenhauser and Schonawa, and what is generally 
known as the Réchling-Rodenhauser combined 
resistance and induction furnace has been evolved. 
The first furnace of this type was started at the 
Réchling Iron and Steel Works, at Volklingen, in 
Germany, in 1907. The following description of 
the furnace is given by Harden in a paper read before 
the Faraday Society in June, 1908 :-— 

The combined furnace consists of a transformer 





dustrie at Remscheid and at the works of the Eicher 





furnace with two or three ring-shaped baths, adjacent 


and communicating with one another and with a 
square or rectangular hearth, placed in the centre 
between the rings. Doors are provided in front and 
behind, in exterior appearance very much like a 
Siemens open-hearth furnace. ‘The principal feature 
of the furnace is a heavy secondary winding of copper 
cables, placed around and co-axial with the primary 
—one on each leg of the core—surrounded by the 
rings forming the charge. ‘These copper secondaries, 
consisting of a few turns only, are connected to 
conductive plates—they can hardly he called elec- 
trodes, for the reasons given below—built into the 
furnace wall, two in front and two at the back, for 
a single-phase furnace. These plates consist of 
corrugated cast steel plates, having a compound 
of magnesite, dolomite and tar, applied firmly over 
the corrugations. The plates do not conduct well 
when cold, but as soon as the furnace is charged 
with molten raw material, they act as “‘ conductors of 
the second class,” and readily allow the current to 
Thus, about one-half of the power is trans- 
mitted to the charge by induction in the rings, and 
the other half of the power through the side plates. 
As the copper secondary is placed very close to the 
primary, the “ leakfield ’” is very much smaller than 
with the original Kjellin furnace. A far more 
important gain, however, is to be found in the metal- 
lurgical possibilities obtained with the new design. 
For carrying out any refining process with steel, 
a sufficiently liquid slag, and ways and means of 
handling the same are required. This is obtained in 
are furnaces by the arc, which plays between the 
carbon electrodes and the slag “ blanket.” In the 
combined furnace of Réchling-Rodenhauser, this 
liquid slag is raised to and maintained at the required 
temperature in the resistance portion of the furnace, 
the conducting side plates of which are quite neutral 
towards the slag. Part of the power is induced in 
the rings, thus heating the charge, and the remainder 
passes through the side plates to the extent that 











experience has proved necessary, in order to obtain 


steel from previous charges. The steel produced la sufficiently liquid slag. The ring-shaped portion 
contained only -008 per cent. sulphur and -010 per | 


of the furnace is covered with bricks at a height below 
the level of the charge in the centre bath. Thus 
no slag can enter into the rings—and as it is the slag 
which is injurious to the lining, the rings need hardly 
any repair during a long run. The rectangular bath 
in the middle, on the other hand, is easily accessible 
and can easily be repaired. The lining is simply 
calcined magnesite or dolomite, mixed with tar and 
is stamped in hot. It has been said that the use of 
these steel side plates would be equivalent to a return 
to the old system of carbon electrodes with all their 
disadvantages, but it is evident from what has been 
stated above that this is not so.. Practically no 
consumption whatever of these plates takes place, 
and they can hardly be called “ electrodes ’”’ in the 
strict sense of the word. 

The method of working is described by Harden as 
follows :—After the lining is stamped in, the tar 
is burnt out, either by heating a cast steel ring or 
by pouring a small quantity of molten pig iron into 
the hearth, leaving behind a sintered mass forming a 
solid brick of basic slag. The pig iron used for this 
preliminary heat is teemed out and used for treat- 
ment in the Bessemer converter, and a fresh charge 
is given, tapped direct from the converter. It has 
been found in practice more economical to burn out 
the carbon and the silicon in the converter before 
refining from phosphorus and sulphur in the combined 
type of electric furnace. The largest furnace at 
Volklingen takes a charge of 4 tons. Calcined lime 
is added to form a suitable slag, this slag sometimes 
contains about 6 per cent. of magnesia. In case of 
need, a small quantity of fluorspar is also added, to 
act as a flux, but this is not always necessary. Plate 
scale from the rolling mills is employed for decar- 
bonising. In this fluid condition, the slag will take 
up the phosphorus very readily, after which it is 
made more viscous by adding cold lime, and is then 
drawn off through the slag door by a slight tilting of 
the furnace. It is essential for a successful de- 
phosphorisation, that the charge should be what is 
called ‘‘ hot brittle,” 7.e., have an excess of oxygen, 
in order to prevent the phosphorus striking back 
into the charge again. After removing the slag 
which contains phosphorus, ferro-silicon or carbon 
is added—forming SiO, or CO,—thus depriving the 
charge of the oxygen. It has been found that the 
use of ferro-silicon will shorten the time of the 
deoxidation. If power be cheap carbon may be 
employed ; but in the case of a costly power supply, it 
is better to use the ferro-silicon. As soon as the 
dephosphorising is completed this first slag is entirely 
removed and a fresh slag of lime only is formed, 
which, when the temperature is raised, acts as a 
desulphuriser by formation of iron sulphide. The 
oxygen is also driven out in this operation, partly 
by combustion of the ferro-silicon or carbon, whereby 
the temperature is increased—thus forming calcium 
carbide—and partly by adding a small quantity of 
other active reagents. 

Finally, the maximum power is applied in order 
to drive out the last traces of oxygen, and as soon as 
no more gas bubbles are seen to leave the charge 
a test piece is taken out and forged. If too soft 
for the purpose, some coke powder is thrown in until 
the right proportions are arrived at. As a rule, 
the operation is finished in 1} hour to 2 hours, but 
if necessary the steel can without disadvantage 
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be kept in the furnace for ten hours or more. It 
is thus possible to treat a materia! which contains 
up to 0-1 per cent. phosphorus and 0-1 per cent. 
sulphur, so that a product will be obtained containing 
only 0-006 per cent. phosphorus and only 0-02 per 
cent. sulphur, with from 0-5 to 0-1 per cent. man- 
ganese and 0-01 silicon. 

It has been urged against the Kjellin and Réchling- 
Rodenhauser types of induction furnace that the 
steel produced is of irregular quality and composi- 
tion, owing to the differences of temperature that 
exist in different parts of the bath. Engelhardt, 


line ; (2) to Acton, South Acton, Kew Bridge, Gunners- 
bury, Kew Gardens, and Richmond ; and,(3) via 
Kensal Rise, Brondesbury Park, Brondesbury, West 
End-lane, Finchley-road, Hampstead Heath, Gospel 
Oak, and Kentish Town, to Camden Town. Changing 
at Queen’s Park, the passenger would have direct 
connection with the Bakerloo Tube, and by this 
means with all the underground tubes and railways 
of the Metropolis by way of the various interchange 





stations. In addition to this, through trains with 
| special rolling stock of a size suitable for the Bakerloo 
| Tube will start from Watford every quarter of an 


in an article pubished in the German technical hour, and will run direct without change to the 


paper Stahl u. Eisen, November 16th, 1910, has| Elephant and Castle. 


Thus passengers for the 


examined into this charge and has brought forward | tubes will practically have a five minutes’ service 


evidence to disprove it... The most interesting portion 


| from Watford, and every quarter of an hour they will 


of this refutation is that contained in Section IV. | be able to travel without change of trains. This will 


of his article, in which practical notes upon their 
experiente with the Kjeilin and Réchling-Roden- 
hauser furnaces are given by several German licensees 
who have installed these in their works. Amongst 
the firms who stated they had not found any in- 
equalities in the composition of the steel made in 
these types of induction furnaces are Messrs. Fr. 
Krupp and Co., of Essen; the Bergische Stahl- 
industrie, of Remscheid ; 
Kladno. 








ELECTRIFICATION OF THE LONDON AND 
NORTH-WESTERN SUBURBAN LINES. 


It has been known for some time now that the 
North-Western Railway Company proposed to elec- 


| make an enormous difference to those living on the 


| North-Western Company’s lines, and will doubtless 


produce a largely increased traffic. 


The electrical equipment of all the lines mentioned 


and the Poldihiitte, of | 


is now being undertaken and the first section on which 
the trains will be run will be that between Willesden and 
Earl’s Court. This section, it is hoped, will be in opera- 
tion in about eight months’ time. The current for these 
trains will be obtained from outside sources, as the com- 
pany’s generating station will not be completed by 
that time. The system of electrification to be chosen 


| has been receiving very careful consideration by the 


company, under the advice of Mr. Cortez-Leigh, and it 
has been decided to adopt a continuous current system 
at 600 volts, usirg “‘third”’ and “fourth”’ rails, in 
accordance with the practice of the Metropolitan 


| District and other London lines over which the 


trify a portion of its suburban lines, and by the | 


courtesy of Mr. F. A. Cortez-Leigh we are now enabled 
to lay the following particulars regarding the under- 
taking before our readers. The present scheme 
dates from the Act obtained by the company in 
1907, by which it was authorised to construct a new 
line from Euston to Watford running alongside the 
main line, and intended to relieve the latter of its 


latford Junction 


Watford High Street 94% 
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company’s trains will run. This system, of course, 
leaves the rails free for track insulation and auto- 
| matic signalling. 

At the present time only a somewhat broad outline 
of the details of the electrification can be given, as 
the company is only now inviting tenders for some 
sections of the equipment to the specifications of its 
chief electrical engineer, who has entire charge of 
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suburban _ traffic. This line, 
which is being carried out by 
Mr. E. C. Trench, the company’s 
chief engineer, is making excel- 
lent progress. The first portion, 
which was described at some 
length in our issue of June 14th last, was opened 
for traffic on the 15th of that month, and is now 
being worked by steam trains. 

The electrification proposals of the company were 


outlined in the article just referred to, but we may | 


usefully repeat them here. 
stood by means of the accompanying plan map of 
that portion of the line which is affected. The 
scheme has now been made to include not only the 
original proposal to electrify the line between Euston 


They will be better under- | 


and Watford, but also the electrification of the follow- | 


ing lines :— 


(1) The North London Railway from Broad-street | 


to Chalk Farm. 


(2) The London and North-Western Railway from | 
Camden Town via Hampstead and Brondesbury to | 
Willesden (high level), and the West London and | 


District lines to Earl’s Court ; and 

(3) The North and South-Western Junction and 
the London and South-Western lines from Willesden 
to Kew Bridge and Gunnersbury, from which station 
the L.S.W. line is already eisctrified to Richmond. 

It also includes the prolongation of the Bakerloo 
Tube Railway from Paddington to Queen’s Park, 
where a surface level connection will be made with the 
North-Western Company’s new electrified line. 

It will be readily understood that such a scheme 
as this will have a very important effect on the North 
Western’s suburban traffic. It is proposed that 
in the busiest parts of the day a train shall start from 
Watford every five minutes. These trairs will go 
alternately to Euston and Broad-street. As far as 
Chalk Farm they will travel over the same metals, the 
stations passed being :—Watford High-street, Bushey, 
Carpender’s Park, Pinner, Headstone Lane, Harrow 
and Wealdstone, Kenton, North Wembley, Sudbury 
and Wembley, Stonebridge Park, Harlesden, Willes- 
den Junction, Kensal Green, Queen’s Park, Kilburn 
and Maida Vale, and Loudoun-road. Beyond Chalk 


Farm the Broad-street trains will pass through | 
| supply of water, and coal can be brought to it readily 


Camden Town, Maiden-lane, Caledonian-road, High- 
bury, Canonbury, Mildmay Park, Dalston, Hagger- 
ston, Shoreditch to Broad-street. i 

It is intended, so we understand, that all these 
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PLAN OF THE LINES TO BE ELECTRIFIED 


the work, and who is very busily engaged in pre- 
paring all the necessary plans. It is hoped, so we 
gather, that all the most important contracts will be 
placed early in the new year. The General Manager, 
Mr. Frank Ree, is, of course, taking a very keen 
interest in the work, which is being carried out under 
his personal supervision. 

The power station is to be erected between Stone- 
bridge Park and Wembley Stations, on a site imme- 
diately adjacent to the electrified lines, and having 
an area of 17 acres. At the moment we are only 
able to say that its capacity at first will be 25,000 
kilowatts, without being able to give the number of 
units into which this power will be divided. The 
generators, however, are to be driven by steam 
turbines, the steam for which will be supplied by 
water-tube boilers. The plans permit of the station 
being very easily extended in capacity Indeed, 
without any serious alterations, a total of some 
100,000 kilowatts could be installed, and, by utilising 
some adjacent land which belongs to the company, 
the enlargement could be carried out almost in- 
definitely. At any rate, the company has no need 
to fear that it will be cramped for space. 

The site chosen for the station would appear to 
be excellent in every way. It has an abundant 





direct from the collieries. We shall have something 
more to say about the arrangements for handling and 
storing coal, for they are exceedingly interesting ; 


trains shall stop at Willesden and Queen’s Park | but before that some more information regarding 
At the former station a change of trains would give | the generating station has to be given. Mr. Cortez- 
passengers opportunities of going (1) to Earl’s Court | Leigh has decided not to rely entirely on the water 
via St. Quintin’s Park, Uxbridge-road, and Addison- | in a stream, which is at his disposal, but has also 
road, and thus of getting on to the District Company’s ' sunk a well, and intends to erect cooling towers and 


to construct a reservoir. The electrical energy jx 
to be generated at 11,000 volts, the current. being 
three-phase, with a periodicity of 25 cycles per 
second. It will be transmitted by cables carried oy 
each side of the line to sub-stations, which will be 
erected from three to four miles apart. The cables 
will be entirely in duplicate, and, where possible, be 
carried above ground. At the sub-stations the current 
will be converted from the high-tension three-phase 
supply to direct current at 600 volts by means of 
static transformers and rotary converters in the usual 
manner, and led direct to the conductor rails. Kach 
sub-station will have in addition automatic boosters 
and a large storage battery, and these batteries wij] 
be of sufficient capacity to be capable of running the 
full service of trains for a considerable time. The 
advantages of this precaution are now well known, 
and extend beyond the mere serving as a stand-by 
in case of breakdown at the generating station. 
One of the chief duties of the batteries will be to 
relieve the power-house of the heavy peak loads 
which are incidental to the operation of electric 
trains. 

It is intended to erect adjoining the power-house 
a large shed for repairing and overhauling the el. 
trical equipment. It will be understood that the 
position of this shed will be approximately in the 
centre of the system, and will hence tend to reduce 
dead mileage and to facilitate the handling of the 
trains generally. Moreover, its situation will enaile 
the administrative work to be centralised, and the 
duplication of supervision to be obviated. One 
engineer, for instance, might be in charge of both 
the power-house and the repair department. 

The coaling arrangements will probably be the 
most complete of any of a similar nature in this 
country which have hitherto been designed. They 
have been elaborated by Mr. Cortez-Leigh in collabo 
ration with Sir Alexander Kennedy, and as giving 
some slight idea of their scope, we may say that 
three months’ supply of coal can be mechanically 
and automatically fed from a store heap to the 
boilers, the older coal being used first. The three 
months’ storage is by no means all that the area 
|allotted for the purpose will accommodate, and, 
moreover, the bunker storage over the boilers is to 
represent about a week’s running, but it is the 
amount of coal which can be dealt with without any 
manual labour, and in itself is, of course, a very 
considerable stand-by. We are unable to give the 
exact quantity of coal which could be stored on or 





close by the site, but we believe we should be under 
| rather than over-stating it by saying that a year’s 
| supply could be easily laid down. 

In general terms the coaling arrangements may 
be described as follows :—Two lines of rails are 
| taken one on each side of a long hopper, with shelving 
| sides leading down to openings giving on to the top 
|of a tunnel. In this tunnel are arranged two con- 
| veyors, and the coal can be allowed to fall from any 
part of the length of the store hopper on to the con- 
| veyors. The amount of coal which can thus descend 
| by gravity represents the amount necessary to keep 
| the station going for three months, but the coal 
| trains can discharge on either side of the hopper, 
|and the coal so discharged could be transferred by 
|grab or in other manner into the hopper. Some 
sort of a conception can therefore be formed of 

the gigantfe proportions of the storage to be pro- 
| vided. Two long coal trains can be run direct offi 
' the main line, discharged of their contents through 
| bottom hoppers and backed out again in some ten 
| minutes or so.. It can therefore be said that every 
| precaution against failure on account of shortage of 
coal has been taken. 

The conveyors mentioned above, which run directly 
to the power-housé, take the coal and deliver it to 
a bucket elevator, which in its turn feeds a further 
conveyor running over the tops of the bunkers 
above the boilers, as is now almost universally the 
case in large electric power-houses. 

The arrangements made for removing the ashes 
are also of a more or less familiar character so far as 
their general:design is concerned. There is a tunnel 
running under the boilers which is to be provided 
with light railway lines. On the latter will run 
wheeled trucks which will catch the ashes and convey 
them some distance away from the building to a 
point where there is to be an elevating hoist to 
lift the trucks bodily and raise them high enough for 
their contents to be discharged into elevated hoppers. 
which in their turn will discharge into railway wagons 
running on the same sets of metals used by the in- 
coming coal wagons. Indeed, it is quite possible 
that some of the coal wagons will, when empty, be 
used for removing the ashes. 

Throughout the whole installation duplication and 
provision for emergencies has been allowed for as 
far as possible, so as to ensure continuity of supply. 
This has been done not only in things electrical, but 
in things mechanical. For instance, the coal con- 
veyors and elevators are to be in duplicate, and s0 
are the main conductors to the sub-stations. It 1s 
anticipated that the power-house will be ready for 
the supply of current in about two years’ time. 

The rolling stock will be of the most modern type 
and will consist of motor coaches, trailers, driving 
trailers, &c., and we understand that in getting out 
the designs for them every consideration has been 





given to the seating accommodation, lighting, heating, 
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&c., to ensure the maximum of comfort for the pas- 
sengers. Whatever may be decided for the coaches 
for the remainder of the lines when they are electrified 
it is proposed that the coaches on the Willesden— 
Karl’s Court portion—the first to be put in operation 

end doors and not side doors are to be provided. 
The trains will be operated on the multiple unit 
system, so that they can be driven from either end, 
and can be made up in units of such numbers of 
coaches as may be required to suit the conditions of 
traffic. This, of course, is the usual method adopted 
on the electric railways of this country. 

The number of. motor cars required for the proposed 
service will be about one hundred, and during the 
busy hours it is proposed, as explained above, to run 
a service with five-minute intervals on the Watford 
section of the line. The electrical equipment will be 
of the four-motor type with motors of large capacity, 
as it is intended that the rate of acceleration of the 
trains is to be equal to if not greater than that on any 
other electric line in the country. The London 
and North-Western Railway always does things 
thorough y. We have been only able to give a bare 
outline of the scheme and of the methods of putting 
it in operation, but enough has been said to show 
that a really excellent service of electric trains is 
to be provided, which will be safeguarded against 
breakdown or failure by every possible means and | 
which will doubtless prove a great boon to travellers | 
on the line. . 








TUNNEL MEMORIALS. 


Tue Bramhope Tunnel (2 miles 234 yards in length), | 
on the Leeds and Thirsk section of the North-Eastern 
Railway, ranks as the eighth longest tunnel in the kingdom, 
and the tremendous difficulties that attended its construc- 
tion are commemorated in an interesting fashion. 

The Leeds and Thirsk Railway was promoted as an 
independent concern in 1844, just at the period when 
“King” Hudson had attained the zenith of his power. 
The “ Railway King” was chairman of the York and 
North Midland, and York, Newcastle, and Berwick 
railway companies ; consequently he thundered his ana- 
themas against the new line, which would cut off 14 miles 
from Leeds, Halifax, Bradford, &c., to the North, to the 
detriment of the York and North Midland mileage. The 
Leeds and Thirsk Railway was, however, begun at its 
northern end in 1845, but there occurred great delay iv the 
completion of the works, and frequent and heavy share 

















MEMORIAL 


Fig, i—BRAMHOPE TUNNEL WORKERS’ 


calls, to the irritation and uneasiness of shareholders. 
[ne line passes through a very rugged and picturesque 
country, and the crowning obstacle was the piercing 
of the great tunnel under the precipitous range of hills 
known as Chevin, so as to unite the valleys of the Aire and 
Wharfe by railway. The excess of estimate was mostly 
due to this tunnel, where the continual rush of water in 
many of the shafts far exceeded any calculation of the 
engineers and contractors, and interposed a long obstruc- 
tion to the progress of the works. 

_ It was found necessary to sink twenty shafts, varying 
in depth from 72ft. to 406ft., their general diameter being 
l0ft. each. It was reckoned that the total quantity of 
water pumped out of the tunnel was no less than 
1,563,480,000 gallons. 

As proof of the mechanical labour employed on this part 
of the work, it may be stated that during the month of 
August, 1847, alone 2380 tons of coal were consumed. 
Several hundred yards had also to be added to the south 
end of the tunnel, as it was not until the works were con- 
siderably advanced as open cutting, and the nature of the 
strata fully ascertained, that this additional length of 
tunnelling was found to be necessary. 

The height of the tunnel at formation level is 25ft., 
aud its width at the same point 25ft. Gin. At the time of 
'ts construction it was the longest double-line tunnel ever 
undertaken, The tunnel is almost one straight line. 
It is quite so. for 509 yards from the south entrance, 
at which point a curve commences to the eastward for a 
Space of 800 yards, after which the tunnel again makes a 
Perfectly’ straight line till within 300 yards of the north 
entrance, where another slight divergence occurs. The 





cutting at the north end is 130ft. deep, and 320,000 cubic 
yards of earthwork were removed from it. Four of the 
working shafts were enlarged and left for ventilation. 


They are 175ft., 203ft., 232ft., and 240ft. in depth respec- | 
tively, and elliptical in form, with the clear opening of | 
To commence with, the entire roof of the | 


40ft. by 30ft. 
tunnel was arched with brick or stone set in cement, but 
only some portions of the side walls were dressed down 
in the solid rock with masonry. The northern entrance 
of the tunnel—see engraving Fig. 2—is in castellated form, 
while the southern entrance is also a handsome one, but 


ful monument n the churchyard. Eventually the 
memorial lapsed into an absolutely ruinous condition. 
| It has, however, just been thoroughly renovated, and we 
are able to give a view of it—see Fig. 1. 

As far as we can gather, the Bramhope Tunnel monu- 
| ment is without counterpart in this country, the loss of 
life entailed in the completion of no other important 

engineering undertaking being similarly commemorated. 
‘Fhere is, however, a memorial to the miners killed during 
the construction of the Simplon Tunnel. It is situated 
close to the Italian portal at. [selle, and is in the form of # 








Fig. 2—NORTHERN PORTAL OF BRAMHOPE TUNNEL 


somewhat impaired by strong retaining walls for a con- 
siderable distance. 

The line was opened for traffic in sections as follows :— 
Thirsk to Ripon, Ist June, 1848, 10 miles; Ripon to 
Weeton, 13th September, 1848, 174 miles; Weeton to 
Leeds, including the Bramhope Tunnel and Wharfe Via- 
duct, 10th July, 1849, 11} miles. In 1846 the new route 
in the making joined up at Northallerton with the Stockton 
and Hartlepool Railway, thus increasing Hudson's dis- 
comforture. It may be added that the opening of the 
line throughout coincided with the publication of startling 
disclosures concerning the “ Railway King’s’’ juggling 
with the shares of the York, Newcastle, and Berwick 
line, which revelations largely contributed to his downfall. 

The name “ Leeds and ‘Thirsk Railway ” was changed to 
“Leeds Northern” in 1851. In the following year 
negotiations were commenced for amalgamation with the 
York and North Midland, and these were fully carried out 
in 1854, when the York, Newcastle, and Berwick also 
swelled the confederation, and the whole became known 
as the North-Eastern Railway. 

The successful completion of the Bramhope Tunnel 
was hailed as a great engineering achievement. The 
loss of life among those engaged in its construction had, 
however, been heavy, and the burial of thirty “ navi- 
gators ’’ in a common grave in the graveyard of the old 
parish"church of Otley was followed by the erection of a 
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Fig. 3—SIMPLON TUNNEL MINERS’ 


remarkable monument. This memorial is in the shape 
of a tunnel, which, with its castellated- tower at each 
corner, forms a facsimile of the northern, or Otley, entrance 
of the Bramhope. It bears a black tablet, with the follow- 
ing inscription in gilt letters : 

“In memory of the unfortunate men who lost their 
lives whilst engaged in the construction of the Bramhope 
Tunnel on the Leeds and Thirsk Railway from 1845 to 
1849. This tomb was erected as a memorial at the 
expense of James Bray, Esq., the contractor, and all the 
agents, sub-contractors, and workmen employed thereon.” 

**T am a stranger and a sojourner with you; give me 
the possession of a burying place with you, that I may 
bury my dead out of my sight.” 

‘Or those eighteen upon whom the tower of Siloam 
fell and slew them, think ye that they were sinners above 
all men in Jerusalem ? I tell ye, nay; but, except ye 
repent, ye shall all likewise perish.” 

The monument was executed in Caen stone, which wears 
badly. It would have been more appropriate to have used 
Chevin stone, which is in great request for building pur- 
poses on account of its durability. As early as 1882 
the decaying condition of the memorial was noted— 


“the delicate chisellings have fast fallen away, and little | 
that is beautiful remains of what was once the most taste- | 


large marble’slab let into the rocks. The slab is carved 
with an heroic figure of a miner, and inscribed with the 
means of the slain. We give a Small view ot it in Fig, 3. 








INSTITUTION OF ELECTRICAL ENGINEERS. 





.WeE have received a copy of the report of the 
Research Work Committee of the Institution of 
Electrical Engineers, which was adopted by the 
Council on December 12th, 1912, and we have pleasure 
in printing it below :— 

Scope of work contemplated.—In considering the scope and 
scale of the research work which might be undertaken by the 
Institution, the committee is of opinion that it is desirable te 
avoid overlapping the work of other societies such as the British 
Association, the Royal Society, and other similar bodies. It 
therefore suggests that the work of the Institution be confined as 
far as possible to the following lines :-— 

(a) ‘The organisation and correlation of research work in 
electrical engineering. 

(6) The origination and supervision of specific researches im 
subjects connected with the electrical industry and the alloca- 
tion of grants in aid of the same. : 

Organisation and correlation of research work.—-The organisa 
tion and correlation of the research work carried on within the 
sphere of influence of the Institution should include the follow- 
ing :— 

(1) The establishment of a general committee for research to 
which investigators would be invited to send particulars as to the 
subject and character of the researches they are undertaking. 
Members of the Institution, especially those connected with the 
manufacturing side of the industry, would also be invited to 
communicate to this committee any special difficulties they had 
encountered which called for investigation, and to make sug- 
gestions for subjects for research. The general committee 
would thus act as a species of “ clearing house ” for research 
topics, receiving suggestions from various sources and sending 
them on after consideration to the most suitable quarters. 

(2) The collection and publication of particulars of plant 
available for special testing and investigation work in the various 
laboratories, together with a list of the subjects in which re- 
searches have need to be carried out. 

(3) The compilation and publication of bibliographies of 
specific fields of research. 

Origination of research.—The committee censiders that it is 
desirable that the Institution should originate and direct 
researches in certain subjects, and suggests that the General 
Research Committee should have power to appoint sub-com- 
mittees of experts to deal with researches in selected subjects. 
In the first instance a series of investigations might be initiated 
on ‘ The Electrical Properties of Materials,’ which would deal 
with such matters as magnet steel, copper, carbon, paper. 
rubber, mica, porcelain, oils and varnishes, &c., for which fuller 
data are required. 





CORNWALL DINNER.—-On Wednesday evening there was_a 
very pleasant reunion of many of those who took part in the 
visit of the learned societies to Cornwall in July last. It took 
the form of a dinner at the Abercorn Rooms, at which several 
members of the Cornish Reception Committee were ente 
We must mention particularly Mr. Arthur Thomas, Mr: Bam 
Mr. Gilbert, and last, but not least, the indefatigable secretary, 
Mr. Newton. Mr. W. F. Reid occupied the chair, with Professor 
W. R. E. Hodgkinson, the hon. secretary of the London 
Committee in the vice-chair. After the loyal toasts had been 
honoured, Mr. D. A. Louis proposed “‘ Our Guests ”’ in a charac 
teristic speech, and acknowledgment was made by Mr. Fred 
Bain and Mr. Gilbert. Mr. Cordner James then gave the toast 
of * Suecess to Cornwall,’ and Mr. Arthur Thomas and Mr. J. J. 
Beringer responded. Opportunities were given for other speeches, 
Mr. Holloway, who had done so much to organise the meeting in 
Cornwall, being particularly well received. We may mention 
here that an enlarged copy of the original programme has been 
compiled. It contains notes about all the principal events of 
the meeting, several new illustrations, and all the particulars 
which originally appeared. It is a little volume that all who 
took part in a very memorable excursion will treasure. 
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LEICESTER WATER SUPPLY FROM THE 
DERWENT VALLEY. 


I our issue of September 6th last we gave a general 
description of the local works which have been 
designed and carried out under the supervision of 
Messrs. Everard, Son, and Pick, to connect up the 
Derwent Valley scheme with Leicester. We are 
now enabled to give further details, together ‘with 
drawing: and illustrations of this undertaking. We 
may, however, first recall our readers’ attention to 
the main features of the work. The Leicester aque- 
duct commences near Sawley, two miles to the west 
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Fig. 1—PLAN AND ELEVATION OF VALVE HOUSE AT SAWLEY 


of Trent Station, crosses over the river Trent by means 
of a bridge, of which we give details later, and then 
runs southward to the west of Loughborough to 
Hallgates, a distance of 14 miles. At Hallgates a 
covered service reservoir, to hold 2,000,000 gallons 
of water, was already in existence for the storage 
of the town’s supply, and another reservoir of equal 
capacity has now been constructed near to it. The 
Leicester aqueduct thus forms the southern portion 
of a continuous pipe line from the Board’s reservoir 
at Ambergate to the local service reservoir at Hall- 
gates, a distance of 29} miles, which is believed to 
be the longest syphon in England. 

With the exception of the crossings for the river, 
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Fig. 3—VALVE HOUSE AND COTTAGE AT SAWLEY 


stream, and railways, the pipe line is entirely of 
cast iron, the pipes being in 12ft. lengths, with a 
constant external diameter of 35}in., while the in- 
ternal diameter varies, of course, with the pressure. 
Through the Trent Valley two lines of pipes have 
been laid, either of which is equal to carrying Leices- 
ter’s supply. It was, however, deemed necessary 
to have the line in duplicate owing to the high pres- 
sure on the mains, which reaches 240 Ib. per square 
inch, and owing to the difficulty of access to the 
pipes in case of floods. 

In dealing with the various features of interest, 
we propose to commence at the northern end, namely, | 
at Sawley, and proceed southwards to the service 


reservoirs at Hallgates. We shall, therefore, first | iron cylinders, which were carried down to solid red 
take the valve house at Sawley, of which illustrations | marl, about 22ft. below water-line. The cylinders 
are given in Figs. 1 and 3, Fig. 1 showing the general | are n complete rings, 10ft. 8in. diameter by 5ft, 
arrangement and Fig. 3 being an exterior view showing | deep, the segments being bolted together and caulked 
the tasteful architectural features. The sluice valves internally. The position of each cylinder was care- 
in all cases have a 6in. by-pass attached ‘o the body, fully determined by guide piles, and the softer stratum 
and are worked by two-speed overhead gearing. was pierced by the aid of a grab, the cylinders being 
The four-way piece and quarter bend are in cast loaded considerably to assist the penetration of the 
steel. The special expansion joints enable the valves cutting edge. It was decided to~ complete the 
to be easily removed when required. Thrust blocks lowering down to the hard red marl by the us of 






7to/ Cement Concrete 


are provided to convey the pressure on the valves was 
to the masonry. This pressure, due to a static head 







compressed air. Fo* this purpose a_ plant 
installed, consisting of an engine and air compressor 
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of 235 Ib. per square inch, amounts to about 70 tons | 24in. by 12in., on the same bed. The steel chamber, 
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Fig 2—VALVE AND WASH-OUT CHAMBER ON ROADS 


Manway specials and an automatic stop | 8ft. by 3ft. by 6ft. high, with air locks for men and 
An alarm gong| material, was bolted to the top of the cylinder. 


electrically controlled is arranged to ring when the | Electric light was generated by a Robey’s high-speed 


pressure in the main for any reason falls below the 
hydraulic head. 

We come next to the bridge which carries the two 
pipes across the river Trent, a genera! view of which 
is given on page 650. This bridge is built of mild 
steel, and is of the bow-and-string type with vertical 
suspenders. The tie is cambered. It crosses the 
river in one span of 220ft., with a depth at the centre 
of 28ft., and has a clear headway of 17ft. above the 
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Fig. 4--EXPANSION BED 


ordinary water-level. 
at present two lines of 30in. diameter lap-welded 
steel mains, provision being made for two further 
lines of mains and a footway. The mains are jin. 
thick, with double-riveted butt straps. They were 
delivered in lengths of about 28ft., thus reducing 
the site-riveted joints to a minimum. The pipes, 
slightly cambered, rest on cast iron rollers, and are 
bolted to flanged bends at each end. The mains, | 
with their protecting bonnets, are shown in the end | 
view of the bridge, which is also given on page 650. | 
The superstructure of the bridge is carried upon 
brick and concrete foundations, enclosed in cast | 








The deck is plated, and carries | 


| vertical engine, coupled directly to a Phoenix dynamo. 


The lowering of the cylinders by the aid of this plant 
proceeded easily and expeditiously, and no difficulty 
was experienced in laying the concrete foundation 
and building the interior rings of brickwork. 

The river Trent being navigable at this point. 
provision had to be made, in erecting the super- 
structure, to prevent obstruction to the water traffic. 
The velocity of the river is fairly rapid, and the 
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PLATE—TRENT BRIDGE 


difference between summer and high flood level is 
about 8ft. Piles were driven into the river bed 
and braced together. These received the platform 
carrying the rolling gantry, which spanned the bridge 
and cleared the top boom, and also hoisted the par‘s 
direct from the barges delivering them. The ties 
were first assembled ; then followed the erection of the 
vertical suspenders, and finally the building 0! 
braced arch. The deflection of the finished bridge 
upon the removal of the false work was negligible. 
Provision is made on the north side of. the bridge 
for expansion due to temperature changes. A 
detail of the expansion bed-plates is shown in Fig. 4. 
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LEICESTER CORPORATION WATER—DERWENT SUPPLY 


(For description see page 646 ) 
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The maximum observed difference in the length of the 
bridge between winter and summer is two-thirds 
of an inch. The total cost of the bridge was about 
£9000. 

The valve chambers in the main roads, in common 
with other valve chambers, are constructed of cement- 
concrete, with a waterproof lining of asphalt protected 
by brickwork, the roadway being carried by steel 
trough decking. The arrangement of the pipes and 
valves is clearly shown in Fig. 2. It may, however, 





j 





won GS nccen 





ON 
£234 ROUNDED 












” 

6 so 

T RON 
PosTsS 

3g METAL 


“OQ LONG 


2 Fa 

_” 
- 2 @ 2 ASPHALTE 
12k9x6 





1 


























re 


eee 





----3'9 


~_ 








In 2 COATS 


AGP, 





ACHABLE 
BOL 


’ 
% 





To 





: | 





7101 
CEMENT CONCRETE 


161.75 








be apne, \cheacs 6 O-------- wan ----6 Wg awn ecleceieas 
LONGITUDINAL SECTION 9 MAR SEDUTS 
| PRESSED FACE 








BLANK FLANGE 


3, ASPHALTE 
2 coat 







' 4 
‘ 4 H 
_FUTURE MAIN & a 
; ‘ 

‘ 

i 










' 
‘ 
' 
no.78 4 5” 
32%: Venu 
1 THcK 





PLAN 


THe ENGINEER 


Fig. 5—SECTIONS OF DRAINING CHAMBER 


Swain Sc. 


be mentioned that a detacheble collar between the 
valves and the mains is provided to enable the former 
to be removed when required, and washouts are 
titted on each side of the valves. ‘ 

In order to facilitate the emptying of the mains 
for inspection, intermediate draining chambers are 
introduced at the minor depressions. These are 
provided with a 6in. draining valve and a manway 
as shown in Fig. 5. In addition to the manways, 
provided at all valve and draining chambers, further 
provision for access to the interior of the pipe is made 
at intervals, by “‘ access specials.”” Thus the main, 


The mains being in duplicate, one main may undergo 
the process of emptying while the charged main 
supplies the necessary head to work the elevators. 
The main being emptied, discharges its contents— 
under the control of a sluice valve—into a sump, 
in which the suction of the jet elevator is fixed. 
Trials show that the sump is emptied at the rate of 
about 400 gallons per minute. 

The Charnwood Forest railway crossing, a general 
view of which is given on page 650 and details on 
page 647, is also typical of the various brook crossings. 
It consists of two 30in. diameter steel mains—one 
for future use—carried on masonry supports, 33ft. 
between centres. The pipes are protected by the 
steel bonnet.shown, and carry a footway to facilitate 
inspection. The steel bends are of the built-up type, 
with double-riveted butt straps and flanged ends. 
They are each about 30ft. long, and were delivered 
in one length ready for bolting to the adjoining flanges. 

At the southern end of §the aqueduct, at Hallgates, 














Fig. 6@—-VALVE HOUSE, HALLGATES RESERVOIR 


14 miles from Sawley, are situated two covered service 
reservoirs of similar dimensions, having a 
capacity of 4,000,000 gallons. 
one reservoir was built some years ago in conjunction 
with a local supply, under the direction of the engi- 


neers, Messrs. Everard, Son, and Pick. The second | 


reservoir has recently been completed in conjunction 
with the Derwent supply. The top water-line at 
Hallgates reservoir is 468ft. O.D., and that of the 
Board’s reservoir at Ambergate, 29} miles distant, 
is 640ft. O.D. The main dimensions of the reservoir 
are about 200ft. by 106ft., and the depth of water is 
16ft. 

The excavations were partly in red Keuper marl 
and partly in rock of a particularly dense character, 
the olive horn stones of the Charnian series, a series 
occupying some unascertained position in the great 
p e-Cambrian sequence. As blasting in the vicinity 
of the existing reservoir was forbidden, the work of 
excavation was somewhat slow and arduous. Owing 


total | 
As above mentioned, | 


the capacity of the interstices in the aggregate, in 
order that the mortar—the mixture of sand and 
cement—should suffice to fill the interstices and 
leave a 10 per cent. surplus. The cement was aerated 
in a multiple-floor shed. Various devices were used 
for sand washing, the most successful being a series 
of inclined planes, which agitated the sand before 
being discharged into a shallow tank. 

The concrete wall i3 faced with common brickwork, 
4}in. thick, with a bonding course of headers every 
fourth course. This brickwork received the asphalt 
lining, jin. thick, laid in two coats to break joint. 
The asphalt lining is protected by a 9in. bl ze brick 
wall, which also carries the roof. The latter is 
supported by a system of blue brick piers, three bricks 
square, and 15ft. 6in. centres. These carry groined 
vaults of blue brickwork, 4}in. thick, with heading 
courses at intervals. Special groin bricks were 
employed for the intersections. The haunches wore 
filled in with concret>;-which material also covered 
the crowns, in order to produce an even surface. The 
roof has a slight fall towards the extremities, the rise 
| of the vaults increasing towards the centre. <A water- 
proof coating of asphalt prevents th» p2netration 








OF VALVE HOUSE AT LOCKINGTON 


of surface water through the vaulting. The arrange- 
|ment of piping is such that the reservoirs may- be 
| filled either with Derwent water or the harder loca! 
water, or a mixture of the two may be sent forward 
for consumption. The inlet pipe supplying the 
Derwent water is automatically controlled by float 
valves in series, while the outlets on the opposite 
| side of the reservoirs are fitted with automatic stop 
valves. Fig. 8 gives a general view of the two reser 
voirs, and Fig. 6 an outside view of the valve house 
|and recording chamber. The rubble work is built 
of the hard “hornstone’’ quarried upon the site, 
and the dressed masonry is of stone from the Stan 
cliffe Quarries, near Matlock. Other views of the 
works are given in Figs. 7 and 9, and on page 650. 
| Fig. 7 shows valve-opening gear at Lockington valve 
| house, and Fig. 9 a view of the recording chamber at 
| the Hallgates service reservoir. The two remaining 
| Views on page 650 show, first, the Whatton Brook 
crossing, and, secondly, the Black Brook crossing. 

| The whole of the works have been designed by and 
| carried out under the direction of Messrs. Everard. 
| Son, and Pick, civil engineers, of Leicester. The 
| general contractors for the works are as follows : 
Laying mains and building service reservoirs, Messrs. 
| Jowett Brothers, Burscough, and Messrs. R. H. B. 
| Neal, Limited, Plymouth ; cast iron pipes, the Stanton 


Fig. 7—iINTERIOR 














Fig. 8-HALLGATES SERVICE RESERVOIRS 


when empty, can be entered at intervals of about 
600 yards. Where practicable, the emptying of the 
main is effected by the various washouts and draining 
pipes en route, but where the flatness of the country 
does not permit of a free outlet for the whole of the 
water in the pipes, hand pumping will be necessary 
to complete the process of emptying. In the Trent 
Valley, where the depressions in the main are too low 
to command an outlet by gravitation, the water is 
raised to the desired level by means of jet elevators, 








to the steep gradient of the approach road to the 
reservoir, a tramway was laid down to the level, and 
all the materials were drawn up by a steam winch. 
The general construction of the reservoir is shown on 
page 647. The walls are of cement concrete in the 
nominal proportions of one of Portland cement, 
three parts of washed sand, and four parts of the 
broken excavated rock. The cement was added by 
weight, the weight of a cubic foot being considered 
as 90 lb, Frequent. experiments were made to test 








Fig. 9-RECORDING CHAMBER, HALLGATES RESERVOIRS 


Ironworks Company, Limited, and Cochrane and Cov.. 
Limited, Middlesbrough ; steel mains, Clayton, Sons. 
and Co., Limited, Leeds; steel castings, Cammell. 
Laird and Co., Limited, Sheffield. The contractor= 
for the Trent bridge were the Cleveland Bridge and 
Engineering Company, Limited, Darlington, and for 
the valves, Messrs. J. Blakeborough and Sons, Brig 
house. The general iron work was supplied by the 
firms of Gimson and Co., Limited, Leicester, and 
Hill and Smith, Brierley Hill. 
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RAILWAY MATTERS. 





Tur President of the Board of Trade recently issued an 
explanatory memorandum of the new one-clause Railways 
Bill, which is designed to carry out the undertaking 
viven by the Government at the time of the railway strike 
in August of last year, when the Companies undertook to 
accept the finding of the Royal Commission. 

\s bearing upon the vast requirements of China in the 
near future, a German journal, quoting a Far Eastern 
report, says that Dr. Sun Yat Sen, chairman of the Com- 
mission of Inquiry into the Construction of Chinese Rail- 
ways, has prepared a scheme for the bufiding of 62,000 
miles of railways within ten years, at an estimated expendi- 
ture of over £23,000,000. The money required for work 
during the first five years would have to be obtained 
abroad ; after that period it is considered receipts from 
operating lines would, together with the money that could 
be raised in China, enable the construction of the other 
lines to be proceeded with, 


THE breaking of car axles is frequently a great trouble 
to tramway managers. On the Beltast city tramways 
good results have been obtained by the use of axles of 
a special manufacture, which aro, moreover, of one type 
for the whole system, that in itself being a great advantage. 
These axles are of the usual Standard Brill design, made of 
the best steel, 4in. in diameter. They have a breaking 
strain of 30 tons up to 48 tons, with good elongation, 
being as large as the present design of the Westinghouse 
No. 200-35 horse-power motor will permit ot using. The 
axles are fitted with Baker’s wheel hubs, and 31 fin. acid 


steel tires, and are mounted on the Brush Company’s | 


ft. 6in. rigid wheel-base single truck. The engineer of 


the tramways finds that this type of axle resists very , 


effectively the tortional and other stresses which are 
specially incident to tramway working. 


ENGINEERS Of projects for railways in waterless districts, 
such as the Trans-Australian line, the construction of 
which has just been begun, will be interested in the working 
of the internal combustion locomotive now being built 
for the Reading Railway, in the United States. Accord- 
ing to the Journal of the Royal Society of Arts, it is a 
550 horse -power six-cylinder engine, suitable for 
a high grade or low ignition fuel oil. The direct drive of 
the steam locomotive has been adapted. to the internal 
combustion engine. The working of the Trans-Australian 
line will necessitate much more powerful engines than this, 
and no doubt the activity of invention in this direction 
will be equal to the demand made upon it. Having 
only steam operation in view, when the estimate of the 
Australian line was made, no less than £€09,000 was esti- 
mated for the water supply of this 1000-mile line, the 
great bulk of which will be saved if the internal com- 
bustion principle can be applied to the traction in sufficient 
power for the heavy through passenger trains which will 
be required. 


WE learn from the Railway Gazette that Colonel Sir W. 
Bissett, presiding at the half-yearly general meeting 
of the Bombay, Baroda and Central India Railway Com- 
pany, said the subject of working electrically the 
whole of the Bombay local and suburban services was 
under consideration. It was recognised that under 
present conditions of working the limit of capacity of the 
existing lines would be reached in the near future, and 
that heavy expenditure on widening and other traffic 
facilities would then have to be faced. In conjunction, 
therefore, with their neighbours, the Great Indian 
Peninsula Railway Company and the Bombay Port 
Trust, and with the approval of the Government, an 
expert investigation and report had been arranged for 
on the possibilities of increasing the traffic capabilities of 
the suburban lines and of improving their working by the 
adoption of electric traction. When the report was in 
their hands, the directors would, it was hoped, be in a 
position to decide whether the proposed conversion was 
desirable and was justifiable financially. 


Ow1ne to severe gradients and curves, and very heavy 
traffic on the Lehigh Valley Railway in the United States, 
the engineering department has adopted rails of 110 Ib. 
per yard. They are of the same depth and width of base 
as those of the 100 1b. rail which they supersede, but 
they are thicker and have a much heavier head. The 
joints are of a novel character. The fish-plates, or 
splice bars, as they call them in America, are 26in. long, 
with six bolts, and have not only an angle fitting to base 
and head of rail, but the outside fish-plates have a pro- 
ection reaching to the top of the rail-head, giving great 
depth and rigidity to the whole joint. The joint, from 
the commencement of railways, has always been the weak 
point of the permanent way, but this device seems to 
foreshadow an alleviation of the trouble. As to the 
six-bolt fish-plate, it has been found so efficient in pre- 
venting the anvil action, to which the ends of the rails 
are subject, that on new lines abroad it has been largely 
adopted, The old lines at home would no doubt have 
had them too, but this would mean a very costly re- 
construction throughout. ‘ 


An American engineer has recently pointed out in 
connection: with the electrification of railways that if 
the choice of system rested only on the locomotives, 
undoubtedly the standard 600-volt direct-current system 
would be chosen in the large majority of cases as being the 
simplest and best adapted for the work, but for the elec- 
\rification of a main line this is an ‘economic impossibility, 
hecause the low voltage requires too great an expenditure 
for sub-stations, which must not only be large but 
numerous. The efficiency is too low except where the 
traffic gives a good load factor. It is only possible with 
« third rail system on account of the enormous currents 
required, It is therefore generally accepted as a fact 
that the current must be taken from an overhead trolley. 
't then becomes a question as to how much current can 
he collected from an overhead wire, and this is really the 
most important problem of any. It is probably safe to 
Say that a current of 200 to 300 ampéres may be con- 
\nuously collected at high speeds, either by wheel or some 
form of roller or sliding shoe. The wheel can scarcely 
he considered for high-speed locomotive work for obvious 
reasons, but both roller and sliding pantagraph trolleys 
have been used. 











NOTES AND MEMORANDA. 


Owr1ne to the fact that the majority of testing trans- 
formers are rarely used continuously, it is not necessary 
to rate them on the basis of temperature iise after a con- 
tinuous full-load run, but it should be sufficient to rate 
them on the basis of the maximum current the trans- 
former could deliver for short periods. The actual tem- 
perature of the insulation should always be kept below 
90 deg. to 95 deg. Cent., otherwise its properties will very 
soon be destroyed. For this reason, and because of the 
comparatively large quantity of insulation, it is advisable 
to rate the copper at a fairly low density, approximately 
800 ampéres per square inch, and provide cooling ducts 
where the insulation is likely to become bulky. 


ACCORDING to the Canadian Electrical News, the pole 
lines in America approximate $00,000 miles in length, 
and the number of poles in actual service is not less than 
35,000,000. The annual consumption for renewals and 
new lines amounts to about 4,000,000 poles, or nearly 
5 poles per mile per annum. The extent of the drain on 
the forests which this represents may be judged from the 
fact that a perfectly stocked German forest produces 
only 250 trees per acre, so that on this basis the poles now 
standing would represent all the timber growing on over 
120,000 acres. In Canada considerably less than 100 poles 
are cut per acre, so that for the poles now in use forest 
areas aggregating nearly 500 000 acres have been cut over, 
and to furnish the poles for renewals some 50,000 addi- 
tional acres are cut over each year, or at the rate of over 
100 acres per day. 


TuE Belgian Consul at Yokohama reports that the con- 
sumption of explosives in Japan is increasing yearly. 
On the Osaka market, Japan brands are believed to con- 
stitute no less than 65 per cent. of the total sales of 
dynamite. In the Eastern districts, on the other hand, 
the imported article is said to keep the lead, albeit with 
difficulty. The exteasive public works already proposed 
and now in course of execution, such as the blasting of a 
number of new galleries in the copper mines at Besshi, 
the construction of the Shikoku and Oita railways, the 
conclusions of the hydro-electric enterprises at Kinugawa 
and Katsuragawa, &c., are evidently calculated to stimu- 
late the demand, which certainly cannot be met by the 
local output for some years to come. Under these circum- 
stances, it is desirable that British manufacturers should 
mike every effort to obtain a further share of the Japanese 
import trade. 


“Notes on Direct-current Sub-station Design and the 
Plant Installed,’’ was the subject of a paper read by Mr. 
H. D. Phelps before the Newcastle Students’ Section of 
the Institution of Electrical Engineers. The author 
outlined the principal requirements of the site, buildings, 
&c., and discussed the lay-out of plant therein. He 
described the principal features of induction motor 
generators, motor converters, rotary converters, and 
synchronous motor generators, and discussed their relative 
merits for sub-station equipment. Induction motor 
generators, on account of their low efficiency and poor 
power factor, especially at light loads, might be left out 
of consideration, as also might synchronous motor gene- 
rators, on account of their high cost. In cemparing 
motor converters and rotary converters, he gave pre- 
ference to the latter for 25-cycle traction sub-stations, 
but for higher frequencies he considered the motor con- 
verter more suitable and less liable to flash over. 


A PAPER was read last week before the members or 
the Royal Society of Arts on “ Natural and Synthetic 
Rubber,” by F. Mollwo Perkin, Ph.D., F.1.C. Dealing 
first with natural rubber, the author traced its commercial 
development from the time when it was first mentioned 
in the ‘‘ General History of the Indies,” written by a 
Spaniard and published in Madrid in 1536, to the year 
1820, when the first English rubber factory was established 
by James Hancock. Regarding the process of vulcanising 
rubber, he stated that in 1844 Nelson Goodyear showed 
that by submitting rubber first to the action of sulphur, 
and then raising the temperature, the rubber was ncither 
tacky at high temperatures not brittle at low temperatures. 
Goodyear was also the discoverer of ebonite. Hancock 
appeared to have discovered the process of vulcanisation 
independently, although a year or two later than Good- 
year. Parkes about the same time introduced the immer- 
sion method, in which the rubber was dissolved in carbon 
disulphide and treated with sulphur chloride. The 
author then gave a detailed account of the cultivation of 
natural rubber and its collection, purification and manu- 
facture. 

In the course of a paper read at the recent Conference of 
Applied Chemistry in America, Mr. C. G. Fink dealt with 
the applications of ductile tungsten, of which large quan- 
tities of drawn wire, flexible and strong, are being daily 
produced for the manufacture of incandescent lamps. 
The ductile metal, he said, is practically insoluble in all 
of the common acids, its melting point is higher than that 
of any other metal, its tensile strength exceeds that of 
iron and nickel, it is paramagnetic, it can be drawn down 
to smaller sizes than any other metal, and its specific 
gravity is 70 per cent. higher than that of lead. It is 
natural that a metal with such striking properties as these 
should soon find application elsewhere than in incan- 
descent lamps. Wrought tungsten has been substituted 
with success for platinum and platinum-iridium as contact 
points in spark coils, voltage regulators, telegraph relays, 
&c. The service far exceeds that for platinum and 
platinum-iridium contacts, due to the greater hardness, 
higher heat conductivity and lower vapour pressure of 
tungsten as compared with platinum. Electric laboratory 
furnaces with tungsten resisters are of two types. In 
one, a tungsten wire is wound on an aluminium tube 
in an air-tight box with a hydrogen atmosphere. In 
the second type, a tungsten metal tube takes the place 
of the helical carbon resister in an Arsem vacuum furnace. 
Wrought tungsten targets for Réentgen tubes have proved 
to be one of the most interesting applications. For 
thermo-couples the tungsten-molybdenum couple is not 
less interesting. The electromotive force increases with 
the temperature up to about 540 deg. (124 millivolts), 
then decreases and passes through 0 millivolts at about 
1300 deg. This couple is very convenient for high-tem- 
perature measurements in the tungsten-hydrogen furnaces. 








MISCELLANEA. 


THE Queen of Holland and the King of the Belgians 
have promised to be present at the opening of the 
Terneuzen Canal from Flushing to Ghent in June next. 
The canal is the widest in the world and the yachtsmen 
of English, German, French and: Dutch clubs will take 
part with the Belgians in a series of races and festivities 
extending over ten days. 


AccoRDING to a contemporary, a Daimler omnibus 
of the petrol-electric type was recently tested by members 
of the Blackpool Corporation. This type of vehicle is 
intended to run in suburban districts in which there is 
no tramway service. At a meeting of the Council on 
November 28th, Alderman Brodie said the Tramways 
Committee had under consideration the advisability of 
providing vehicular accommodation for one or two districts 
in Blackpool to meet the public convenience. There was 
no hope of any tramway service paying its way off the 
tram track already laid. 


Tue British Consul at Christiania reports that experi- 
ments with a new type of nickel-refining furnace have 
been in progress at the Technical High School at Trondh- 
jem, conducted by Mr. Reader, an engineer deputed 
by the Christiansand Nickel Refining Works, to find a 
satisfactory type of furnace for the reduction of garnerite 
from Egypt and New Caledonia, which is difficult to 
smelt. Mr. Reeder is stated to have obtained very satis- 
factory results by electric smelting, and the new type 
of furnace is now to be used for trial at the works at 
Christiansand or elsewhere. 


Unvusvat interest will be aroused in British engineoring 
circles by the announcement that the contract for th 
initial order for delivery early next year of 8800 tons of 
steel rails for the new extensions of the Mexican National 
Railways has been awarded the Maryland Steel Company, 
Baltimore, United States. Despite the activity of practi- 
cally all the rail mills, competition for this contract was 
of an international character, tenders being submitted 
by the majority of the leading European rail manufac- 
turers. The question of prompt delivery is understood 
to have been the determining factor in placing the work 
in the United States. 


Tue Administrator of the Northern Territory of the 
Commonwealth of Australia (Dr. Gilruth), who has just 
returned to Darwin from an extensive seven weeks’ 
motor tour, says that in a beautiful gully situated 
near Borroloola, secluded between ranges of hills, are hot 
springs which never cease flowing from one year’s end to 
the other. The flow ot water is so copious that after falling 
over the rocky terraces in a beautiful waterfall it travels 
out for some miles into the plains in two considerable 
stream;3. This hot, almost boiling, water appears to be 
richly impregnated with mineral salts, judging from the 
crystallised sediment when cooled. Immediately above 
these springs is a large lagoon of ice-cool water. If the 
waters contain medicinal properties, all the natural features 
are present for the formation of a sanatorium. 


A Boarp of Trade report No. 2169 refers to the blowing 
out of the end of a drying cylinder at a calico printing 
works. The cylinder was 2ft. 4in. in diameter, and the 
dished end was united to the body by a soldered joint, 
which, on examination afterwards, was found"to be defec- 
tive, and proved insufficient to resist the préessure-of 10 Ib. 
at which the cylinder was worked. As a result of the 
failure a man standing near had two ribs fractured, in 
addition to other injuries. Report No. 2175 deals with 
the failure of a steam kettle, about 2ft. 4in. in diameter 
by 3ft. 4in. in height. The water in the kettle was heated 
by a coil at the bottom to which steam was fed from a 
live steam boiler worked at about 10 1b. on the inch, 
and the kettle itself was fitted with a relief valve intended 
to open when the pressure of steam in the kettle exceeded 
2b. per square inch. This fitting, however, was in a 
defective condition, and as a result a higher pressure 
accumulated in the kettle than it could stand. The top 
was blown off, and two persons near were scalded. 


WE learn from the Journal of the Royal Society of Arts 
that the United Alkali Company has fitted a motor in one 
of its barges. The boat is a ketch, 84ft. long, 21ft. 6in. 
in beam, with a cargo carrying capacity of 200 tons, and 
is engaged in trading on the Mersey and neighbourhood. 
The engine has four cylinders, 6in. bore by 8in. stroke, 
driving a propeller at 350 revolutions per minute. It is 
placed aft of the cargo hold, so does not affect the cargo 
capacity. The fuel is paraffin, and the controls are worked 
from the deck. On a run of over 400 miles the average 
fuel consumption proved to be 0.47 pints per brake horse- 
power per hour. The longest continuous run the vessel 
has yet made occupied about twelve hours, and with a 
cargo of 163 tons she attained a speed of 7} knots, with th> 
tide. The mean speed is about 54 knots. The Grand 
Canal Company has for some time used motor-driven 
barges with marked success, and it is likely that the 
adoption of this system of traction will gofar to restore 
the utility which canals possessed prior to the introduction 
of railways. 

THE report of the Joint Select Committee of the two 
Houses of Parliament on Gas Authorities (Residual 
Products) was issued on December 13th. The Committee 
is of opinion that some restrictions should be imposed 
upon gas undertakings, but is not prepared to grant all the 
restrictions asked for by the chemical manufacturers. 
In addition to working up its own residuals and pur- 
chasing the necessary materials, the Committee further 
considers that one gas undertaking should be allowed 
to purchase the residuals of other undertakings in order 
to manufacture other products of the same kind as the 
purchasing undertaking is manufacturing from its own 
residuals, but this is subject to qualification. It is further 
considered that gas undertakings should, in addition to 
buying residuals from other gas undertakings, be authorised 
to buy from gas undertakings or elsewhere the materials 
required to work up the purchased residuals. It is main- 
tained, however, that gas undertakings should not be 
allowed to manufacture chemicals exclusively from raw 
materials bought :rom sources other than gas under- 
takings, or in the manufacture of which the use of residuals 
produced by themselves or bought from other gas under- 











takings is merely subsidiary. 
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The Boilermakers. 


As we anticipated, the boilermakers have reversed 
their unfortunate decision of last January to have no 
national agreement with the Shipbuilding Employers’ 
Federation. The ballot just concluded shows a 
majority of nearly three to one in favour of seeking 
a national agreement “for dealing with general 
fluctuations of wages and questions of an agreed 
character.” Having travelled thus far on the road 
to conciliation, it is to be hoped the black squad will 
go the rest of the distance and join the other unions 
in the new national shipyard agreement. It may be 
recalled, briefly, that the boilermakers were so dis- 
satisfied with the agreement that existed between 
the shipyard unions and the employers from 1909 
to the present year, that they not only voted to drop 
out of it, but to refuse to consider any new or amended 
agreement. The other unions have made a new 
agreement with the employers. Obviously, the 
attitude of the boilermakers has aggravated the 
general labour situation. In the early summer, 
while the six months’ notice of the Boilermakers’ 
Society had still some time to run, Sir George Askwith 
suggested the possibility of inducing the men to have 
a separate agreement with the employers—an agree- 
ment for boilermakers only. The leaders were 
fully alive to the dangers involved in the isolation of 
the union. A delegate meeting was called, the 
situation was explained, and another ballot was 
ordered, with the recommendation that the members 
instruct the officials to seek an agreement with the 
Employers’ Federation. The vote is favourable. 
Meantime, the other unions and the employers have 
made a much improved agreement, and there is little 
valid reason why the boilermakers should not come 
in again. 

The council of the Boilermakers’ Union suggests 
a scheme for dealing with disputes directly and 
immediately between the men and management 
concerned, with or without the intervention of. the 
Union’s local secretary, and for a general speeding up 
of the methods of negotiation and settlement. The pro- 
posals closely follow the outlines of the new agreement 
made by the other unions. When these proposals are 
submitted to the employers, we assume that the coun- 
ter suggestion will be that the Boilermakers’ Union 
should become a party to the existingnational agree 
ment, and we are advised the leaders will be prepared 
to recommend that course now the agreement has 
been so far amended. This will, of course, jnvolve 
another ballot, but that probably need not be taken 
later than the February lodge meetings, providing the 
Employers’ Federation acts promptly. Unfortu- 
nately, there is still an active minority in the Union 
opposed to any national agreement with the Federa- 
tion, and at least some of the members who have 
voted for seeking an agreement—a special boiler- 
makers’ agreement—may be expected to vote against 
the more comprehensive bargain. Many of the boiler- 
makers in the shipyards have an idea that because 
most of their work—plating and riveting—is done by 
piece, whereas the other sections of labour’ work 
mostly on time, an agreement that may be good 
enough for the other unions will not do for them. 
But the real grievance of the piece-workers under the 
old agreement—the delay in settling disputes—has 
been brought to the irreducible minimum in the new 
one, as we explained a few weeks ago. We hope the 
employers will suggest that the boilermakers give 
the new agreement a trial, and that the leaders, if 
and when they call for a ballot on the question, will 
make it clear to the members how the settlement of 
disputes is speeded up by this new agreement. It 





will be better for the boilermakers, as well as the 








trade, if they come into line with the other unions. 

It may be mentioned that a lengthy conference 
between the Boilermakers’ Union officials and the 
Employers’ Federation was held at Edinburgh last 
week, and some progress was made towards smoothing 
out a few of the difficulties existing in the shipyards. 
The union alleges that some Clyde employers have 
boycotted men who were not really, involved in a 
particular dispute, and the matter is being investi- 
gated. On the other hand, there was the familiar 
crop of complaints, from the other side, of platers 
and riveters not only striking at short notice, but 
leaving jobs unfinished. Stoppages at Dundee, 
Wallsend, and Jarrow were dealt with, but not all 
settled. The Tyne District Boilermakers’ Com- 
mittee has drawn the attention of the Union to men 
leaving work unfinished and losing time, and in a 
circular the members are warned that “ such conduct 
is injurious, not only to the men directly guilty, 
but also to their mates and the union.” Unfortu- 
nately, the demand for a special 4 per cent. advance 
on riveting rates, to bring the holders-up’ share to 
10}d., instead of 9d., to the riveters’ shilling is com- 
plicating matters. Wages were raised all round as 
recently as August, and the employers adhere to 
their refusal to grant this additional demand, for 
raw materials are very costly, and the Insurance Act 
is a considerable burden. The men have voted in 
favour of giving notice to terminate piecework if 
the demand is not conceded, but it is to be hoped 
that better counsels will prevail. 


Steel Trade Amalgamation. 


THERE is an almost general movement just now 
towards closer combination among manufacturers 
in the various branches of the iron and steel trade. 
It is announced, for instance, that the makers of grates, 
stoves, ranges, gates, railings, &c., have formed a 
National Light Castings Association. The Scottish and 
the two principal English steel makers’ associations 
have recently strengthened their working agreement, 
and the more or less loose understandings among other 
groups, such as pig iron, tube, and malleable iron 
makers, are being tightened up. On the other 
hand, some producers refuse to come inside these 
“rings,” and are encouraged in their independent 
attitude by consumers who will not deal with “‘ com- 
bine ” firms if they can get served by independents, 
while what is called public opinion is pronouncedly 
against combinations of manufacturers or sellers. 
But this combination movement merits something 
more than the thoughtless condemnation it usually 
receives. It is easy to cry “ down with trusts” but 
not so easy to explain how British manufacturers 
are going to hold their own in the future without 
organised efforts. It is hardly exaggeration to say 
that British industry must organise or perish! Our 
most successful foreign rivals in all branches of trade 
invariably owe their success mainly to organisation, 
coupled with lack of organisation on our part. Danish 
butter and German steel afford a couple of striking 
examples. 

Relatively to the world’s demand, and compara- 
tively to the progress of our rivals, we have been 
steadily losing ground in the iron and steel group 
of trades for twenty or thirty years. Why? Not 
because we have lacked supplies of raw material, 
or of capital, or of skilled labour. Not because our 
rivals have been better endowed by Nature than 
we have; but to a large extent because they have 
been better organised. The fact that now, after a 
generation of comparative stagnation, our iron and 
steel trade is taking a new lease of life, and we are 
beginning to look forward to a new era of progress, 
is largely due to the growth of the combination move- 
ment among our producers, and we believe that just 
in proportion as this movement is supported and our 
manufacturers learn to co-operate and organise 
among themselves, so will Britain’s share of the world’s 
trade cease to diminish and commence to grow. 
It is not good for trade, and it is not good for the 
nation that depends upon trade, for every little 
producer to stand alone. 

Whether we organise or not, and whether 
we like organisation or do not like it, we have 
got to meet in the world’s markets, and we have 
got to submit to the trading methods and 
prices of organised competitors. It is not valid 
argument to say that because certain trusts or syndi- 
cates in the past, or in other countries, have some- 
times made mistakes or abused their powers, therefore 
organisation should not be effected, and cannot be 
perfected, among our producers now. Combination, 
or organisation, need not clash with public well- 
being. Guided by the experiences of the past and of 
our contemporaries, we can avoid the errors and 
abuses that have hitherto been associated with indus- 
trial combination. With all their faults, some 
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foreign syndicates have been of immense service to 
their industries. It is sometimes said that these 
combinations put up prices. It is equally true to 
say that they as often reduce prices by effecting 
economies, and they frequently prevent, or arrest, 
trade _panics. The German steel industry, for 
example, could never have attracted the capital, 
provided the employment and wages, nor yet afforded 
consumers such a volume and variety of cheap 
products as, in fact, it has done, had it not been 
strongly organised in a network of syndicates. 
British conditions do not lend themselves to the same 
type of organisation ; but we possess such a natural 
combination of advantages that, with anything like 
efficient unity among our producers and co-operation 
between the various branches of industry and the 
railway and shipping interests, we could easily beat 
all our rivals in the exportation of iron and steel, 
and find employment and profit in the production 
of at least a few million tons a year more than we are 
doing. 


The North-Eastern Railway Strike. 


THE end of the North-Eastern Railway strike was 
little less disgraceful than its beginning. The men 
have returned to work under conditions which 
shallow thinkers are pleased to regard as a com- 
plete defeat, but which no one who considers the 
matter more deeply can regard jn that light. 
They have promised to pay an indemnity it is true, 
but in every other respect they have gained what they 
set out to gain, and to anyone who dares to think 
honestly about the whole miserable matter it is the 
country—not the railway company we may remark 
—that has been hopelessly beaten. 

Let us but review the case briefly and we must 
see that this is the inevitable conclusion. Some 
time ago an engine driver was convicted by a 
bench of magistrates of drunkenness in the streets 
vf Newcastle. His employers, the North-Eastern 
Railway Company, acting in a way which every 
one, even the strikers themselves, have held to 
be proper under the circumstances, reduced him 
temporarily in rank. Three thousand men, later 
swelled to five thousand, immediately struck 
work without warning and threw the company 
into confusion and the trade of the North into dis- 
organisation. They insisted that the conviction was 
a miscarriage of justice and demanded the immediate 
reinstatement of the driver. The company resisted ; 
it had done its obvious duty; the rightness or the 
wrongness of the conviction was not its affair; it 
was not responsible for the opinion of the magis- 
trates, but it had to act on it. This was its attitude, 
and a perfectly right one. But the Home-office had 
not the courage of the company. It dispatched post- 
haste a London magistrate to re-examine the whole 
case. The inquiry was pushed through with indecent 
speed and in obvious fear and trembling, and in 
indecent haste the man was found not to have been 
drunk in “ the Police-court sense of the word,” and 
it was intimated to him that the King would grant 
him a free pardon. With equal haste he was reinstated 
in his old berth without any deduction of pay, the 
strikers, without exception, were allowed to return to 
work on the condition that they paid by instalments 
fines equal to a week’s wages, whilst the company 
agreed to buy out the men which it had engaged 
for “permanent”? employment. A clause in the 
treaty of peace under which the officers of the 
union promise to do their best to prevent spas- 
modic strikes in future provides a pleasant touch 
of humour to the whole gloomy business. How 
anyone who can think clearly can see anything 
in all this that is not a complete victory for the 
men we are unable to understand. They have forced 
the quashing of the magistrates’ conviction; they 
have got their man back into his old position ; they 
have, every one, been reinstated; and they have 
:ecured the ejection at the company’s expense of the 
* blacklegs.” For this they have made promises 
which they will not keep and agreed to deductions 
from their wages which are to be spread over such 
a long period as scarcely to be felt. On the other 
hand, has anything been gained? Trade has been 
restored, that is all that can be claimed; but labour 
has found a new weapon with which it can defy the 
authority of justice. Who shall venture to say 
what use it will make of it ? 

The real issue of the case has been obscured 
somewhat by Englishmen’s innate love of justice. 
More thought has been given to whether or not there 
was a miscarriage of justice than to the strike itself. 
We repeat what we said last week, that the guilt or 
innocence of: driver Knox is but a small matter. 
The point of importance is that a large body of 
men has shown its disapproval of a Jegal conviction 
by striking. What the men haye done this time 





they may do again. No magistrate, no Board of 
Trade official in a report on a railway accident, 
can in future be certain that his condemnation 
or censure of a railway man may not lead to 
a repetition of this outbreak. And what has 
happened on a railway may happen in any other 
industry. We say this is a very serious state of 
affairs. It might have been avoided by firm action 
on the part of the Home-office. If the return of 
the men to work, unconditionally, had been insisted 
upon before any inquiry was ordered the men would 
have learned that they had gained nothing by strik- 
ing. As it is, they will certainly be persuaded—and 
who can blame them !—that their action forced the 
revision of the sentence. 








GERMAN EXPRESS TRAINS. 


HirHERto German express trains have borne an 
indifferent reputation for speed—a point that has 
been conveniently ignored by our own advocates of 
railway nationalisation, when extolling the efficiency 
of German railways under State ownership or control. 

Nevertheless, the railways of North Germany, 
at least, should lend themselves to fast running, for 
the favourable physical characteristics of the country 
may be gauged by the fact that there is not a single 
tunnel in the whole of the district, while deep cuttings 
and high embankments are very rare. Here, there- 
fore, the reasons for the slowness of the communica- 
tions might be supposed to rest upon the existence 
of sharp curves, light permanent way, defective signal- 
ling, &c. All such obstacles have, however, ceased 
to exist, on the trunk routes at any rate, where a 
comprehensive policy of betterment has made rapid 
strides. Everywhere and in every field strengthening 
of the permanent way, adoption of signalling refine- 
ments, rearrangement of stations to ensure a clear 
view of the line, straightening of sharp curves, 
avoidance of steep gradients, elimination of level 
crossings, &c., the greatest activity has been dis- 
played. It can now be recorded that at last these 
improvements are being followed up with material 
acceleration of the train service. 

The 1912 summer time-table of the German railway 
system provides an interesting study, for it reveals 
that a new era of rapid transit has dawned in that 
country. A good deal has recently been written 
in Germany about the need for faster trains, and 
considerable mortification has been displayed that 
German expresses should compare so unfavourably 
with British expresses in this respect. In particular, 
the practice first instituted in this country of running 
express trains for long distances without intermediate 
stops has provided a theme for emulation. The 
frequent stoppages, often at places of apparently 
secondary importance, hitherto made by German 
long-distance express trains have largely contri- 
buted towards their low rates of inclusive speed. 
It is only fair to mention that this practice was not 
entirely due to lack of enterprise. At the times the 
various railways were projected many small towns 
of minor importance obtained the insertion of clauses 
in the Acts authorising the construction of the rail- 
ways, making it obligatory for all trains to stop at 
such stations, and considerable difficulty has been 
experienced in removing these obsolete statutory 
restrictions. Another reason is found in the fact 
that the capitals of some of the German States are 
not far apart, and such places are up in arms at the 
idea of being neglected by a single train. 

It is now realised that there are cases where by 
sacrificing intermediate stations a proportionately 
larger number of through passengers can be secured ; 
and that as great towns increase in size, modern 
requirements demand a train service between them 
running directly from city to city without stop. 

It is well known that long non-stop runs are greatly 
facilitated by the practice of picking up water in 











speed from troughs laid in the track. This expedient 
was invented by Mr. Ramsbottom, of the London and 
North-Western Railway, in 1860, but troughs were 
not adopted by other British railway companies 
until about the year 1895, thoygh they were installed 
earlier in the United States. After a careful study 
of the British track trough system, it was deemed 
unsuitable for Germany, where climatic conditions 
would necessitate costly steam heated installations, 
in order to obviate ice formation. Accordingly, 
the Germans have had recourse to increasing the 
tender capacity of the engines from some 4400 to 
6820 gallons, and to economising the water consump- 
tion by the use of superheated steam. The new long 
non-stop runs exceeding 120 miles in length are 
performed by engines equipped with these enormous 
tenders. 

For the last twenty-five years the fastest trains 
in the Empire have been the Berlin—-Hamburg 
expresses via Wittenberge. Once upon a time, 
when the Berlin-Hamburg Railway existed as a 
private company there was severe competition via | 
Uelzen. When the North German lines were 
nationalised—and the price paid for the acquisition | 
of the Berlin-Hamburg company gave the original 
shareholders an income of 17 per cent. on their in- 
vestment—the rival route was extinguished, and 








the trains were “ decelerated,” the quickest journey 
via Wittenberge, 178} miles- in length, occupying 
4} hours. Considerable improvement was effected 
in the summer of 1890, directly due, so it is said, to 
a hint conveyed by the German Emperor. fig 
Majesty visited England in May of that year, and was 
much struck by the speed at which he was conveyed 
in a Great Northern Special from King’s Cross to 
York. Inquiring the distance and finding that it 
was only ten miles longer than that which separates 
Berlin and Hamburg, he put it to the Altona ad mini. 
stration that the latter journey ought to be accom. 
plished within 4 hours, which timing was adopted, 
and gradually reduced to 34 hours. Last year a 
non-stop run to Hamburg in 3 h. 20 min. was started, 
Previously all trains had called at Wittenberge, 
and this summer we find an accelerated non-stop run 
in either direction, viz.:— 


Miles. p-m. Speed, m.p.h 
— .. Berlin dep. 8. 55) 
am. ;f .- 55.1 
178} Hamburg arr. 12.9 J 
p-m. 
_ Hamburg dep. 6.147 .. 54.5 
178} Berlin arr. 9.30 j 


These trains convey third-class passengers, and their 
load is limited to one four-axle fourgon, one six-axle 
dining car, and three four-axle carriages. There is 
a speed restriction of 25 miles per hour through 
Wittenberge. Although the road is much easier, 
these trains vie in speed and long-distance running 
with the following commercial communications in 
England :—Wakefield (Westgate), from Leeds, to 
King’s Cross, 175} miles, in 3 h. 5 min., speed 57-0; 
Euston to Wilmslow, for Manchester, 177 miles, in 
3h. 10 min., speed 55-8. The express service between 
Berlin and Hamburg now consists of fourteen trains, 
occupying on an average 3 h. 36 min., inclusive 
speed 49-5 miles per hour. 

Some of the fastest long-distance trains in Germany 
may now be enumerated. 


Dantzig and Bromberg Administrations. 


Miles. a.m. Speed, m.p.h, 
| Konigsberg . . dep. 6.46 
1013 ..¢ ikke ee |) BRT 49.9 
| Dirschau arr. 8.48 
| Dirschau 3 dep. 8.56} 
112 | Schneidemahi arr, 11.16 } 48.0 
; Schneidemih! dep. 11.21 ) 
153} . mM. 50.5 
( Berlin (Schles) arr. 2.23! 
366} Inclusive speed, 48.1 miles per hour. 


This train admits second-class passengers, and 
apparently starts from Eydtkiihnen, but it has no 
connection from Russia. The Nord Express—first- 
class only at luxe fares—between the same points 
takes 9h. 15 min. The corresponding ordinary train 
in the reverse direction is nine minutes slower, taking 
7 h. 46 min., while the Nord Express is allowed 
eight hours. It may here be noted that a special 
feature of the new railway policy is admittedly copied 
from England, viz., the admission of third-class to 
the fastest trains. 


Speed, 

Miles. a.m. m.p.h. 

{ Munich dep. 8.10) : 
1234 | Nuremberg ae. 10.25) 54-8| Bavarian 

f Nuremberg dep. 10.31 | State , 
196 p.m. } 43.3. Railways. 

(Halle .. .. arr. 3. 2 

{| Halle dep. 3. 61 { Prussian: Halie 
1003 | Berlin arr. 4.56) 54-8 | “Administration. 
420 Inclusive speed, 48.0 miles per hour. 


This train conveys third-class passengers, and the 
new Nuremberg—Halle run is the record long non- 
stop run in Germany. But compare Leeds to St. 
Pancras, 196} miles in 3 h. 38 min., speed 54-0 miles 
per hour. In the opposite direction, the best train 
—Berlin depart, 1.10 p.m.—takes 8 h. 58 min., and 
the Halle-Nuremburg run is allowed two minutes 
longer. The speed of the Miinich-Nuremberg run 
is considered the most meritorious locomotive per- 
formance on German railways, but the gradient is 
in favour of the train, Nuremburg lying 656ft. below 
Miinich. In the reverse direction the quickest time 
for this run is 2 h. 21 min., speed 52-5 miles per hour ; 
but last year it was three hours. The load of 
these trains behind tender is given as 430 tons. The 
above is not the shortest route between Berlin and 
Miinich. This rests with the Saxon and Bavarian 
systems, where the fastest connection is furnished 
by the Tyrol-Rome Express, first-class only :— 


Speed. 
Mile... p-m. m.p.h 
{ Berlin . -. dep. 3.15) a 
1081 -- | Leipsig (Bayerische) arr. poe) *°-! 
| Leipsig (Bayerische) dep. 5.46 
103 Planen .. oa A CCe ee es 42.6 
| Hof arr. 8.11) 
ne? | Hof Gres dep. 8.15) 46.3 
< * | Regensburg .. arr. 10.40) °° iad 
- | Regensburg .. dep. 10.45 | sg 
86t -. | Manich .. arr. 12.33) °° 47-9 
4094 Inclusive speed, 44.0 miles per hour. 
Speed, 
Miles. a.m. m.p.h. 
ex, | Olderbur; ee ode aT — 
353 | Kendeoe "arr. 1.497 49-6 Kattowitz 
: Administration. 
-e, | Kandrzin dep. 1.54) 5) 0 
763 Breslau .. .. arr. 3.24) °° ities 
-, / Breslau .. . dep. 3.304 “wore , 
154 | Frankfort (Ode) arr. 6.28) 51.9 | Administration. 
f Frankfort (Oder) dep. 6.31\ gq 9 J Posen 
504 | Berlin (Schles arr. 7.35) ““ | Administration. 


3163 Inclusive speed, 48,6 miles per hour 
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This is a Vienna—Berlin express. It is a very 

ular train, conveying third-class passengers, and 
is often run in duplicate. The shortest route between 
the two capitals is, however, via Dresden and Tetschen 
where the speed is not so good, as see below. The 
inducement to run faster on the Breslau route is that 
the Prussian administration gets more mileage than 
any other way. 


Saxon State Railways. 


Miles. 5 i é p.m. Speed, m.p.h. 
f Berlin via Eister- 
MO 8 werda oe oo Gop. 8.107 .. 44.2 
(Dresden (Neustadt) arr. 10.39 
= { Dresden (Neustadt) 
2} ++ | Dresden (Haupt) dep. 10.53 | 
, { Dresden (Haupt) Sa, ae 
24} -+ (Schandau... =... arr. 11.27 J 
: {Schandau .._ .. dep. 11.28 | a 
134 .. (Petschen .. .. arr. 11.51 jy °° 35-0 


150} Inclusive speed, 40.4 miles per hour. 
This train also conveys third class. 


Erfurt Administration. 


Miles. p-m. Speed, m.p.h- 
(Retin: 2. ss +s Gop. 2.98 2 
1004 -- (Halle .. .. .. arr. 4.5 f 54.8 
ie TORE fac" a3): 00 ef 
Oi} ++ (Erfurt .. .. .. arr. 5.32) 48.0 
i (eeeme .. 2. 3. Gabe 8,36) 
63} ++ {Bebra .. .. .. arr. 6.56) °° 48-0 
ae Sw 58 SE ee) sar 
o=5 ++ | Elm ba Oia 0c eee 45.2 
e | Elm Aer ape 6 a 3 
Oly ++ | Frankfort .. 0... arr. 9.25 J iis 
336 Inclusive speed, 46.8 miles per hour. 


By far the most important express route in Germany 
lies between Berlin and Cologne, for it takes mails 
and passengers between Berlin and London, Paris, 
Brussels, Amsterdam, St. Petersburg and Madrid. 
The quickest journey between Berlin and Cologne is 
performed by the 8.12 a.m.—first and second class— 
Brussels and Paris express from Berlin (Zoolog 
Garten), viz., in '7 h. 44 min., which train after leaving 
Hamm travels via Elberfeld, 344 miles, inclusive 
speed 44-4 miles per hour. There is an alternative 
route via Dortmund, Duisburg and _ Diisseldorf, 
363} miles, by which a few through trains travel. 
Slightly faster running is, however, performed on 
this longer route, especially as between Berlin and 
Dortmund, by the train given below :— 


Hanover Administration. 


Miles, p.m. [Speed, m.p.h’ 
E {| Berlin (Z.G.) dep. 3.44| 
158 ++ | Hanover eee ee 50.1 
. | Hanover -- +. dep. 6.68) ae 
ms 454 Bielefeld > os om OAT) S846 
| Bielefeld st «Bees . 
‘14 --\Hamm.. .. .. a. 9.114 46.9 
191 {Hamm .. .. .. dep. 9.131 
“4 *: (Dortmund .. .. arr. 9.39) 44.5 
| Dortmund .. .. dep. 9.44) 
734 .. 4 Four stops ‘a wee 
| Colo; e .. a. arr. 11.39) 
Inclusive speed, rlin to Dortmund, 286} miles, 48.4 miles 


per hour. 
Inclusive speed, Berlin to Cologne, 363} miles, 45.8 miles 


per hour. 


Most of the articles and pamphlets dealing with the 
improvement of the German train service harp on 
comparisons with British trains. It would, however, 
be more to the point, were the German writers to 
agitate for the acceleration of the through trains to 
and from France, the speed of which, without excep- 
tion, compares very badly with that on the other side 
of the frontier. Here are some typical examples, of 
course, with the detentions at frontier stations for 
customs examination allowed for : 


F = France. G = Germany. B = Belgium. 


| Miles. | 


| 
| 


Journey, 
time. 


F. Paris Est (dep. 9.0 a.m.) to Igney 
Avricourt, four stops ..  ..  .. 
(i. Deutsch Avricourt to Stuttgart, two 
stops ee ah ee, ee 
(. Deutseh Avricourt to Miinich, seven 
stops oe ee o. 


VF. Paris Est (dep. 9.0a.m.) to Novéant 

. « _ via Nancy, three stops. . .. 

(G. Novéant to Frankfort, eighteen 
stops ee oe oe oe . 


% 
= 
wo 
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= 
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F. Paris Est (dep. 8.10 a.m.) to Audun 
Romain via Reims, six stops 


(. Feutseh to Metz 63 | 1.30) 24.3 
KF. Paris Nord (dep. 7.50 a.m.) to Erque- 

, linnes, one stop .. .._.. ..| 149} | 2.31 | 59.3 
B. Erquelinnes-Charleroi Liége -Herbes.- } 


f thal, four stops .. .. .. ..; 104} | 3. 0} 34.8 
(“. Herbesthal-Cologne—Berlin (Z.G.), | 
OU WN cs) aw: ie, ee | 9.29 | 42.¢ 








The Frankfort Gazette recently passed some scathing 
criticisms upon the poor speed show made by the 
State railways as compared with the French private 
companies, and even suggested that the former 
should be re-organised upon the lines of the latter. 
Another comparison that suggests itself is the com- 
petition for long-distance, international through 
traffic, among which the French and German working 
of the various routes from London to Basle furnish 
the best: illustration. 


& 
% 


| 


| Miles. 


Journey, 


5 194 
ii 


h. m. 





F. Calais to Petit-Croix, via Laon, Chalons. 
Chaumont, Belfort (9 a.m, from, 
London), Basle, arr. 11.18 p.m., 
Greenwich time .. .. .. .«. 

G. Luxemburg to Basle (9.0 P=. from 
London, via Ostend and Brussels)| 225} | 5.51 | 38.5 

G. Goch — Cologne — Bingerbruck — Strass- | 
burg— Basle (8.35 p.m. from 
London, via Flushing) o. .«+| 3793 | 9.30 | 39.9 

G. Cleve-Cologne-Mayence-Basle (8.30) 

p.m. from London, via Hook of! 
Hidieeay Gs Say 


4384 | 8.49! 49.7 





4043 |10.48 | 37.4 





The best French train is ten miles per hour faster 
than any the Germans run. All are through trains 
from the port at which the steamers atrive from 
England. 

The following table gives all the non-stop runs of 
100 miles and upwards in length contained in the 
German summer time-table of 1912 :— 








Is | ad 
Miles. Kun. Ie | ees 34 
E 5 55% Ye 
} Be) OSS WE 
| 7 | 2 
| | thm! | 
| 196  Halle-Nuremburg | 2 ean | 48.3 
178} Berlin-Hamburg .. --| 2 | 3.14] 56.1 
172. Miinich-Warzburg 1 3 1 S38 1-60.39 
165} | Berlin—Liegnitz | 1 | 3.23] 48.8 
158 | Berlin-Hanover @ 813.8 50.4 
154 | Breslau-Frankfort Oder 1 | 2.68 | 51.9 
153} Schneidemuhl—Berlin .. 2; 3. 2) 50.5 
125}  Berlin-Swinemiinde . --| 4] 2.61 | 44.1 
1234 tr Neher Boge the | & | 2.15 54.8 
117} , Berlin—Dresden, vid Falkenburg. .| 2 | 2.19 | 50.6 
117 | Ansbach-Miinich.. .. .. . --| 1 | 2.36 | 45.3 
114 | Saalfeld~Nuremburg 2 | 2.47 41.0 
112 | Hof-Regensburg.. .. .. .. 3 | 2.25 46.3 
110 Berlin—Dresden, via Eisterwerda 4 | 2.24 | 45.8 
108} Berlin—Leipzig (Bayerisch) 4 | 2.22 | 45.7 
103}, Hamburg—Lehrte Racca 2)2. 7) 48.7 
102} Gottingen-Elm .. .. 2 | 2.42 | 37.8 
101} Berlin—Leipzig (Berl.) . . 1 | 2. 6! 48.3 
100} Berlin-Halle .. .. 23 | 1.50 54.8 
100 Hamburg—Wittenberge 5 | 1.51 54.0 





The German railways now easily rank second to 
those of Great Britain in this respect. They have 
far outstripped France, where the longest non-stop 
running is between Chartres and Thouars, 147} 
miles, in 2 h. 50 min., on the original State system, 
| which is the only continental railway to have adopted 
track water troughs.“ The next longest runs are 
Paris to Trouville, 1364 miles, in 2 h. 44 min., and 
Arras to Paris, 120 miles,in 2h.3min. The following 
appear to be the fastest start to stop runs in the 
current German time-table :— 


€ lS clea 
£82) 
Run. EE E a 33. 
vA es) s 
"ek 08 i 
Be ah ee 
Prussian State Rlys.— | h.m,} 
Administration : 
Altona .-| Berlin to Hamburg ../178}3. 14/55. 


Halle .. ..| Berlinto Halle .. ..100}1.50/54. 


= 20 


Dantzig .. . Elbing to Konigsberg 73 1.2452. 
Breslau .. Breslau to Frankfort 
Oder oo eo ve) S6@ |3.5852.9 
Hanover ..| Hanover to Stendal ..; 934 1,49/51.4 
Stettin .. ../| Berlin to Stettin.. ..| 84}1.40/50.5 
Bromberg’ .., Schneidemuhl to Berlin| 153} 3. 2150.5 
Madgeburg ..| Berlin to Madgeburg | 88}1.49/48.5 
Munster ..| Osnabruck to Bremen | 76} 1.37/47.2 
Posen .. ..| Posento Thorn .. ..| 88}1.57/45.2 
Mayence ..| Coblence to Mayence | 57$1.2043.1 
Cologne .. ..| Niederlahnstein to } 
| Cologne .. .. ..| 60 1.27/41. 
Bavarian State Rlys. ..| Mtinich to Nuremberg 11234 2.15/54. 


..| Freiburg to Offenburg | 39} 0.44/53 
Colmar to Strassburg 41 0.48/51. 
Leipzig to Dresden .. 73 1.27/50. 
Ludwigshafen to Strass) } 
burg... <.. .. ~.| 83 (1.40/49. 
Wirtemburg & Lorraine! Ulm to Friedrichshafen | 65 (1.25/45. 
Oldenburg and Lorraine| Leer to Oldenburg .. 3440.50/41. 
Private— 
| Liibeck—Buchener 
| 


Baden State Rlys. 
Alsace and Lorraine .. 
Saxon and Lorraine .. 
Palatinate .. .. .. 


Ww ore 








ho Whe 





- 


Hamburg to Liibeck ..; 39} 0.52/45. 
| 


LITERATURE. 


| Mineral Production of Canada, 1910. Paper cover, 
9}in. by 6}in. Pages 328. Ottawa: Government 
Printing Bureau. 1912. No price given. 
*THE mineral products of Canada for the purposes 
of these records are classified under (1) metallic ores, 
(2) non-metallic products, and (3) structural materials 
and clay products. The first of these classes com- 
prises ores of copper, gold, iron, lead, nickel, silver, 
zinc, aluminium, antimony, cobalt, mercury, tin, 
tungsten, molybdenum, platinum and _ palladium. 
The second, abrasive materials, asbestos, chromite, 
coal, coke, feldspar, graphite, gypsum, manganese, 
mica, mineral pigments, barytes, mineral waters, 
natural gas, peat, petroleum, pyrites, salt, arsenic, 
calcium carbide, chalk. and whiting, fluorspar, 
magnesite, quartz and tale. The third class, cement, 





* Troughs have also been installed on the Western (State) system at 
Arniéres, near Evreux, for the benefit of the Trouville and Cherbourg 
expresses, 





clay products, lime, sand-lime brick, sand and 
gravel, slate and stone. A good many of these 
mineral materials, however, can scarcely be regarded 
as serious products of the country, but it is quite proper 
that they should appear in such a report as this, as 
they indicate possibilities that should not be over- 
looked by those in search of treasure. For instance, 
tin and tungsten have been found ; molybdenum has 
been warked to a certain extent, also platinum, 
palladium and mercury intermittently. The pro- 
duction of cobalt has exceeded the demand, but only 
a few minerals were produced in 1910 in quantities 
of a value of a million dollars or above. These were 
copper, gold, pig iron (Canadian-ore), lead, nickel, 
silver, asbestos, coal, natural gas, cement (Portland), 
common bricks, lime and limestone. A very large 
proportion of the mineral produce is exported; a 
considerable quantity to be worked up abroad, and 
much of this returns to Canada in a manufactured 
form; the value of such exports in 1910 amounted 
to over 40 million dollars, of which the United States 
took above 33 millions’ worth and Great Britain 
about 4 millions; but no other country approached 
even this figure. An astonishing fact observable 
from this report is that the imports of minerals and 
mineral products into Canada during the fiscal year 
1909-10 amounted to a value of nearly 113 million 
dollars, and it is rightly pointed out that the great 
excess of imports over exports of mineral products 
would appear to show that there is considerable 
opportunity in the development of the Dominion’s 
mineral resources to supply the demands of the home 
market, and also for the further development of the 
metallurgical and associated industries. Petroleum 
is the only mineral product that we have observed 
as showing a serious decline ; but the report contains 
plenty of interesting information about each product, 
the locality of its production, the conditions of work- 
ing, &c. It remains to add that the value of the 
minerals produced in Canada during the period under 
review was 106,823,623 dols., of which coal was 
accountable for nearly 29 per cent., silver for about 
163, nickel for over 10, and gold for somewhat 
under 10 per cent., and no other product reached this 
proportional value. 


Par le Bureau des Longi- 


Annuaire pour l An, 1913. 
lf. 50e. Paris: Gauthier- 


tudes. 16mo, pp. 887. 

Villars. 
Tuts “annuaire,” published for the first time in 
the “an V.” (1796-1797), by the Bureau des Longi- 
tudes, itself established by the National Convention 
on the “7 messidor an ITI.,”’ has appeared every 
year since. It contains particulars concerning the 
various calendars used in different countries, and 
data and tables relating to astronomical phenomena, 
tides, &c.; about the sun, moon, planets, satellites, 
comets, and the earth. But in addition to these 
matters that undergo periodical variation, much 
other useful information is given. This latter had 
increased to such an extent that the little volume 
threatened to become unwieldy; it now measures 
6in. by 4in. by l}in. thick. To prevent this, it was 
decided that this less variable matter should be 
dealt with in two sections, to appear in the annua! 
volume alternately. So in the present volume, 
instead of physical and chemical data, there are 
tables and information relating to geography, statis- 
tics, metrology, currencies, and meteorology. So, 
too, in the astronomical division, seismology, sun- 
dials, solar physics, and the minor planets have given 
place to gravitation factors, stellar parallaxes, double 
stars, stellar spectroscopy, and the barometric 
measurements of altitudes, which is now of aeronau- 
tical significance. In the geographical section the 
information includes, besides the usual data, the 
areas and density of the population, not alone of the 
different countries of the world, but also of their sub- 
divisions and of the chief towns. In the case of 
France these statistics are naturally very fully 
given, but in the case of our own country those 
statistics extend to each county and to several towns. 
In the latter cases, the latitude, longitude, and local 
time are also given, and, as a matter of fact, similar 
information is extended to towns in all parts of the 
world. The most densely populated State in Europe 
is Monaco, with 12,747 inhabitants per square kilo- 
metre. Paris appears as the most. densely populated 
city in Europe, with 36,500 inhabitants per square 
kilometre, Berlin comes next with 32,877, London— 
the county—is put at 14,927, and Christiania shows 
up well with 14,341. There are also special articles, 
one on the eclipse of the sun, April, 1912, and another 














on the use of wireless telegraphy for the transmission 
of time; this is a matter of considerable importance 
to ships at sea. The times of various phenomena are 
given in approximately Greenwich time, and the 
reason for this policy is explained. 
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LOCOMOTIVE FEED-WATER HEATING. 


THE advantages of boiler feed-water heating, both 
thermo-dynamically and practically, are so well recognised 
in the case of marie and stationary land installations as 
to make its application to locomotives‘an apparently 
obvious and desirable proceeding. The fact remains, 
however, that locomotive feed heating has hitherto not 
attained the same degree of success. Partial or complete 
failure has been the experience in many cases, and the 
reason for this is not far to seek. In some instances the 
design of the feed heater has been faulty, and in others 
represented so much additional weight and space as 
almost to nullify the benefits. Im most instances, how- 
ever, failure to attain the desired resultse an be traced 
to the feed pump adopted. Apart from the fact that the 
pump has usually to handle hot water, it has to accommo- 




















THE WEIR LOCOMOTIVE FEED PUMP 


date itself to the large and sudden variations of load which 
regularly occur in locomotive running. The railway 
engineer was thus forlong prejudiced against feed heating, 
in spite of the fact that for every 11 deg. Fah. by which 
the temperature of the feed water is raised an economy 
of about 1 per cent. in the coal bill can be effected. But 
that feeling is now disappearing, and many lines are trying 
one system or another of feed heating. The late Mr. 
Drummond, it may be recalled, introduced it on the 
London and South-Western Railway years ago. 

A feed heater and pump combination recently introduced 
by G. and J. Weir, Limited, of Cathcart, Glasgow, as a 
solution of the difficulties previously met with in practice, 
is illustrated in the accompanying engravings. The 
arrangement is, we understand, being extensively tried 
on many of the home and colonial, Indian, and foreign 
railways. 

The actual construction of the pump and heater will be 
readily understood from the engravings. The pump ic. 
merely the well-known Weir direct-acting design slightly 


Exhaust Steam Inlet’ ~ 3 * 





modified to suit its accommodation on a locomotive. 
It is usually arranged to stand vertically, although a 
horizontal form is also made. The lower or water end is 
constructed of cast iron, and is provided with a brass 
liner, a gun-metal piston, and a steel rod. The valves 
are of manganese bronze, and the valve seats and valve 
guards of gun-metal. The water piston rings are made of 
ebonite. The upper or steam end has the valve chest 
cast solid with the cylinder. In the steam chest there 
is-the usual arrangement of auxiliary and main steam slide 
valves, the former sliding vertically across the back of the 
latter, which is moved horizontally by the steam pressure 
admitted by the auxiliary valve to its ends. It will be 
gathered from the engravings that_the_essential details 
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of the pump are the same as in the familiar marine type, 





cab and the-heater immediately below it. 
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controlling the flow of feed water through the heater are 
bolted on over the tube plates. The inlet and discharge 
branches for the feed water are situated on one of the end 
covers. The actual heater illustrated in our engraving 
is suitable for a locomotive boiler having about 1500 
square feet of heating surface. 

The arrangement of the pump and heater on a locomo- 
tive can, of course, be made to suit the given conditions, 
For instance, the pump may be placed on the foot-board 
close to the boiler clack-box, while the heater may be 
disposed horizontally on the foot-board adjacent to the 
smoke-box. In another case both elements might be 
carried between the frame plates right beneath the boiler, 
In a third case the pump might be arranged within the 
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WEIR LOCOMOTIVE FEED PUMP 
° 


In whatever 


and that the only points of difference are concerned with | positions the pump and heater are placed the course of 


the means adopted to secure greater compactness. Full 
steam pressure acts on the piston throughout the stroke ; 
there is no “dead centre” in the ordmary sense; the 
pump starts working in any position, and will do so even 


although the steam cylinder is primed with water of | if the heater were disposed on the suction side. 
| steam used in the heater is the exhaust from the locomo- 


condensation. 


the water is from the tank through the pump, through the 
heater, and into the boiler. 
way on the delivery side of the pump the makers avoid 
the necessity of pumping hot water, such as would arise 


By placing the heater in this 


The 


The feed-water heater is designed on the same principle | tive cylinders, and is led off from a branch on the blast 


as that embodied in the makers’ ‘“ Uniflux”’ surface | 


condenser. It comprises a cylindrical cast iron shell 
provided with steam inlet and outlet branches. A tube 
plate of rolled brass closes each end of the shell, and into 
these plates solid-drawn copper tubes are expanded. 
End covers of cast iron provided with dividing ribs for 











pipe. After passing through the heater it is usually 
allowed to flow away to earth as water. 
pump is taken direct from the boiler at any suitable 
point, and is under control from the cab. The exhaust 
from the pump is led to the heater, and there augments 
the steam coming from the blast pipe. 


Steam for the 
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Some trials were recently made on a continental railway | into separate nozzles in the second stage, quite distinct 
with a four-coupled goods engine fitted with the heater | from the nozzles provided for the low-pressure steam, the 
and pump arrangement which we have just described. | two supplies not mixing until they have passed through | axle weight of 17 tons, while those of the old 680 and of 


The new Pacific engines of the 690 group—see THE 
INGINEER, Spetember 6th—were excluded by their 


The engine in question had a heating surface of 2152 | the second stage. Owing to the provision of special | the new 685 groups, with their adhesion weights of only 
square feet, its boiler pressure was 175 lb., its cylinders | nozzles in the second stage to receive the partially utilised | 45 tons, were deficient in hauling powers except over the 
were 2I jin. by 25in., and the driving wheels were 50in. | high-pressure steam, these nozzles can be designed to | Eastern line along the flat Adriatic coast. The 730 and 
in diameter. The feed heater fitted had a surface of | suit high-pressure conditions, with the consequence that | 740 groups, of the eight-coupled type, met the require- 


Ve 
cylinde: v 
with « stroke of 10in, 


75 square feet, and the feed pump steam and water | with this type of turbine it is claimed to be possible not 
; had diameters of 6}in. and 4}in. respectively, | only to obtain the advantages due to the separate low- 
Double runs with and without | pressure inlet nozzles, but also an efficiency with high- | 


the heater were made between two points 30 miles apart | pressure steam very little worse than that obtainable with 


with a load of 99 axles and weighing 860 tons. 
meter car was attached behind the engine. 
figures summarise the results : 


With Without 
heater. heater. 
Coal consumption 2000 Ib. 2486 Ib. 
Water Ni eer -. 16,830 Ib. 16,610 Ib. 
Evaporation, pounds water per pound pp pa 
* - * +. - * * -* Ve 4 
Effectiv« horse-power at draw-bar 560 560 
Indicated horse-power .. .. «. 650 650 
Initial feed water temperature .. .. 62deg. Fah. .. 62 deg. Fah. 
Temperature of feed after heater .. 185 deg. Fah. .. - 
2. i », injector ies 167 deg. Fah. 
Vacuuni in fire-box oY lean 2. 6in, 3. lin. 
Saving in fuel 16 per cent. 





THE CURTIS STEAM TURBINE. 


A paper describing recent developments in Curtis steam 


A dynamo- | a pure high-pressure turbine. 
The following | Fig. 2, the low-pressure controlling valve is ot the butter- 


| fly type operated by a bell crank lever, which is in turn 
| actuated by a spiral cam at the end of the cam shaft. 
| The cams are so arranged that the first high-pressure valve 
| is not opened until the low-pressure valve is wide open, so 
| that so long as there is sufficient low-pressure steam to 


1500-kilowatt machine operating under these conditions 
| has been supplied to the Dublin United Tramways Com- 

pany. 
In many cases where mixed-pressure turbines are oper- 


| ated in electrical connection with reciprocating engines, | 
| from which the low-pressure steam is obtained, nocontrolling | 


valve for the low-pressure steam is fitted, or if fitted is 
| rendered inoperative, the turbine being kept to speed by 
the interlocking of the engine and turbine generators, and 
| utilising all the exhaust steam available. High-pressure 


| steam can be admitted when dealing with heavy loads by 


As will be observed from | 


| cranked, and is of steel, with 5 per cent. of nickel. 


| locomotives of this class. 
| four-cylinder arrangement has given way to simple 
| expansion with two inside cylinders, and united, 


| 


ments of strength with their adhesion weight of 51 tons, 
and of lightness with their axle weight of 14.5 tons, but 
their limited wheel diameter precluded a speed of more 
than 60 kiloms. per hour, their boiler capacity necessitated 
too frequent stoppages, and the proximity of their axles 
and consequent concentration of load on the metals did 
not encourage their normal use over certain parts of the 


| Western line. 


A new group of engines, No. 745—for the drawings of 
which I am indebted to the kindness of Cav. Valenziani, 


: ; | Inspector of Italian State Railways—is, therefore, about 
| deal with the load no high-pressure steam is used. A | 


| The combination of hauling powers with speed, lightness, 


to be ordered, and will be placed on the road next year. 
and handiness has been ensured by the abandonment of 


| the three-coupled axle system in favour of four-coupled 


axles, with the utmost weight allowed of 14.5 tons per 
axle, and with the “Italian” bogie linking the leading 
coupled axle to the trailing bogie axle. The driving axle is 
The 
wheel diameter, of 1.63 m., is the largest in Europe for 
The obvious but heavier 


for 


turbines was read at a meeting of the Manchester Associa- | adjusting the synchronising gear, so that if left to itself | economy of space, in a single cast iron body. The boiler, 
the turbine would run a little slower than the normal | furnished with Schmidt superheater, has a copper fire-box 


-tion of Engineers on December 14th by Mr. R. F. Halli- 
well, Mr. Charles Day, the president, being in the chair. 
The author first drew attention to the feature which dis- 
tinguishes the Curtis machine from other turbines, namely, 
the employment almost throughout of the compound 
impulse wheel, having two or more rows of buckets. 
Theoretically, he said, a double row of rotating blades in 


a Curtis stage could deal with’steam of twice the velocity | 


or four times the energy compared with a single row, or, 
- , ; “pad 
in other words, a’ turbine with the two-row combination 
. ° 
need only have one’ quarter the number of stages necessary 
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| speed of the station. 
| will only come into operation when the total load is such as 
| to cause the station speed to drop a certain amount below 
| the normal. A set of 3000-kilowatt capacity has been 
| recently supplied to the Lancashire and Yorkshire Railway 
| for its Formby station, which will work in this way. 


A discussion followed the reading of the paper. Mr. 


8. L. Pearce said that the new 22,000 brake horse-power | 


Zoelly turbine which is being built tor the Manchester 
Corporation power station would have only fourteen 


In this way the turbine governor | 


similar to those of the 680 and 685 groups, with a broad 


| grate of 3.50 square metres placed over the frame and 


trailing wheels, so as to advance the centre of gravity of the 
boiler and distribute the axle weight as required with the 
least wheel base possible. The boiler tubes are smooth, 
and of Siemens-Martin steel. The barrel is lined with 
2mm. copper for two-fifths of its diameter. In other 
particulars the engines, as will be seen from the Supplement 
correspond to the types already in use on the State Rail- 
ways, but the usual superheater dampers for regulating 
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Fig. 1—MIXED PRESSURE TURBINE 


with an ordinary single-row impulse turbine to obtain the 
same efficiency. Although on a similar line of reasoning 
a three-row combination would have an energy extracting 
capacity nine times that of a single-row wheel, it had been 
found that the best results at ordinary speeds are obtained 
with only two rows of blades. Owing to the difficulty of 
designing the nozzles and buckets for a compound velocity 
stage this method of construction had received undeserved 
condemnation at the hands of those who have not carried 
their experiments far enough in the right direction. The 
author admitted that the single impulse stage had a slight 
advantage as regarded bucket efficiency, but said this was 
accompanied by additional cost and complication attend- 
ant on the increased number of stages, and unless the steam 


conditions were favourable to the attainment of the utmost | 


economy a departure from the simplicity and compact- 
ness of the compound velocity stage did not seem to 
warranted for the sake of a possible gain in thermo- 
dynamic efficiency. 

After deseribing the chief features of the standard high- 
pressure Curtis turbine as constructed by the British 
Thomson-Houston Company at Rugby, Mr. Halliwell 
gave some particulars of a new type of mixed-pressure 
turbine which this firm has recently patented. A sec- 
tional view of this machine is given in Fig. 1, while Fig. 2 
shows a section of the arrangements for controlling the 
supply of low-pressure steam. In mixed-pressure tur- 
bines the low-pressure steam is generally admitted to an 
intermediate stage where it mixes with the steam which 
has already done work in the high-pressure stage. In 
many cases, hoeever, where the utmost economy under 
high pressure conditions is not essential a special high- 
pressure stage is not employed, the high-pressure and low- 
pressure steam both being admitted to the same first stage 
Wheel, but through separate nozzles, the two supplies 
not mixing until both have done their work in the first 
Stage. By this arrangement the utilisation of the low- 
Pressure steam available is not affected by the quantity 
of high-pressure steam which is being admitted to the 
turbine, The turbine illustrated has a separate high- 
pressure stage, the steam from which, instead of mixing 
with the Jow-pressure steam and then passing to the 
Second stage, as in ordinary mixed-prossure turbines, goes 











stages, compared with twenty stages in the two previous | 


6000-kilowatt sets. He said the relative efficiencies of the 
single impulse and compound types of machines showed 
something in favour of the single impulse type, the ratio 
being 73 per cent. for the latter and 58 to 65 per cent. for 
the compound type. There was an objection to the single 
impulse high-pressure turbine owing to the bad effect on 
the gland of the high pressure and temperature of the 
steam at the high-pressure end. With regard to the rela- 
tive space required for turbines of the two types, Mr. 
Pearce thought there was not much to besaid. The deciding 
factor in designing power stations was the condensing 
plant. Mr. J. N. Bailey criticised the Curtis turbine on 
two main grounds. First, the greater leakage of steam 
which resulted past the wheels and the design of the seg- 
mental carbon packing rings. Mr. Seaton said the main 
factor which influenced the adoption of one or other types 
in municipal power stations was price. Mr. Barr and 
Mr. Billington also took part in the discussion. 








NEW LOCOMOTIVES FOR THE SICILIAN FRUIT 
TRADE. 


(By our Italian Correspondent.) 


THE growing importance of the fruit and vegetable 
trade of Sicily and the Southern Provinces has for some 
time confronted Italian engineers with a problem whose 
solution was equally important to national agriculture 
and to the State railways. Given the weight and perish- 
able nature of the wares, high speed and hauling powers 
were essential in the new locomotives, since, to meet 
requirements, the trains should be of 400 tons over the 
Calabrian section and of more than 500 tons over the 
Eastern and Western lines to the north of Foggia and 
Naples, and these conditions were rendered difficult by 
the as yet unstrengthened metalling of the permanent 
way in the extreme south of Italy, and by the hilly, 
tortuous nature of the Calabrian line, with gradients 
which, accompanied by curves of 300m. radius, are 





frequently of 1-3 per cent., and sometimes as high as 
1.6 per cent. or even 2-3 per cent. 
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Fig. 2—LOW-PRESSURE STEAM SUPPLY CONTROL GEAR 


the passage of the hot gases into the large tubes have been 
eliminated, together with their respective mechanism, 
for the sake of simplicity and as the result of experience. 
The 745 group engines, which are estimated to weigh 
70 tons, will be used for the present not only for the fruit 
traffic, but also for heavy passenger work. For this 
latter service, however, six-coupled locomotives, with an 
adhesion weight of 54 tons, will be substituted in a few 
years on the completion of the strengthening of the per- 
manent way. 








ENGINEERING PROGRESS ABROAD. 





Argentina. 
Tobacco and Cotton. 

THERE will shortly be an opening in Argentina for an 
extensive installation of both tobacco drying plant and 
cotton ginning plant, two well-financed companies having 
recently been formed to work in both undertakings. 
The centre of operation will be in the prosperous State of 
Tucum4n, where tobacco has already been grown upon a 
modest scale, more in the way of an experiment than any- 
thing else. This having now proved eminently successful 
it is intended to enter systematically upon tobacco culti- 
vation, and a tobacco drying plant is to be erected and 
equipped with the latest machinery and drying apparatus, 
which will be at the service of all growers in that section 
of the country. Latterly also it has been proved that 
certain districts of the Argentine Republic are very suit- 
able for cotton growing, and in the Chaco district the plant 
has flourished amazingly. A trial shipment of about 40 tons 
which was sent to Spain proved so satisfactory that a 
Spanish syndicate has been formed to undertake the culti- 
vation on a large scale, and for this purpose 100,000 hec- 
tares of land have been obtained in the province of Cor- 
rientes. These projects do not stand alone in the direction 
of economic progress in Argentina. An important scheme 
has been presented to the National Congress for the reclam- 
ation of 2000 hectares of land situated along the river 
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front in Buenos Aires, to be used for port works, railways, 
and other public improvements. No doubt this scheme 
has been suggested by the necessity which exists for fur- 
ther port accommodation at the capital of the Republic. 


The Port of Samborombom. 


It will be remembered that in a recent number of THE 
ENGINEER—see issue of November 22nd—-some particulars 
were given regarding the port of Samborombom, in con- 
nection with which an English company, known as the 
Port Argentine Great Central Railways and Harbour Com- 
pany, Limited, has for some time been at work. Hitherto 





financial restrictions have prevented the company from | 


carrying its contract’ to completion, but 


entered into which should place the company upon a 
thoroughly sound basis and provide it with all the working 
capital which it needs, at least, for several years to come. 
Here, again, British contractors should find an excellent 


within the | 
last few days fresh financial arrangements have been | 


opening, since it is one of the principal objects of the com- | 


pany's directorate to employ British co-operation wherever 
possible. Several important contracts have, indeed, 
already been entered into, but it is understood that a 


| 


change is about to be made in that relating to the dredginy | 


operations. It speaks well for the enterprise that the con- 
sulting engineers are Messrs. Sir Douglas Fox and Partners, 
whose expert advice has been sought in connection with 
some of the most important engineering constructions in 
the world. According to the expressed opinion of the head 
of this firm, the engineering difficulties of the Samborom- 
hom project, which had been declared to exist with regard 
to its ultimate completion, have been “ grossly exagger- 
ated,” and he sees no obstacle which cannot be overcome 
against the completion of the scheme, one which will 
enable ocean steamers to proceed to Samborombom port 
from deep water right up to the entrance of the canal 
that will lead to the new port, thus saving the consider- 
able time and trouble involved in attempting to gaim an 
entrance to the overcrowded port of Buenos Aires. The 
sum of 55,000,000 dols—paper currency, 1 dol. = Is. $d.—- 
is the estimated cost of the port and harbour works, 
which will be divided into three sections to be dealt with 
im succession. The first section, which is the most costly, 
will entail an outlay of £3,200,000, including the canal, 
port, and accessories; this section comprises a dock 
1200 metres long by 300 metres wide. The second section 
will be an extension of the first, and of equal dimensions, 
so that in the near future the principal mole will have an 
extension of 2400 metres. The port will be provided with 
the most modern installations of apparatus for loading and 
unloading, consisting of a whole series of works, such as 
large repair shops. careening docks, warehouses, &c. 
Steamships measuring anything between 300 and 350 
metres in length, 30 and 35 metres in beam, and between 
12 and 13 metres in depth will be accommodated. 


Port Works at Bahia Blanca. 


In connection with the works which are going on at tho 
important port of Bahia Blanca in Argentina, and at which 
the grain operations of the Buenos Aires Great Southern 
Railway Company are mainly conducted, great interest 
is being evinced by engineers chiefly on account of the low 
price at which the contractors, who are Germans, took 
on the work. Several estimates were put in, but that of 
the German firm was the lowest by no less than 3,000,000 
dols. The contract is for some 6,500,000 dols.—say, 
£1,300,000-—and it is a question how the immense amount 
of work involved can be done—and done well—for the 
sum. Week by week steamers arrive at the port bearing 
consignments of German equipment and material, but 
great precautions are being taken to keep the operations 
going on from too inquisitive eyes. Very different is the 
custom among British, and even French, contractors, who 
are not only usually quite willing but even desirous that 
visitors, no matter of what nationality they may be, should 


see all that they wish in connection with the operations in | 


progress. All material is bemg sent out to Argentina by 


the vessels of the Hamburg South American and the Ham- | 


burg-American lines, about 3000 tons being received 
monthly. The steamship companies have to unload their 
freight at a very narrow and cramped mole, upon which 
no crane of high capacity can be accommodated. Ships 
of about 4000 tons can come up to the mole, but the dis- 
charging arrangements are very unsatisfactory. There is, 
however, an overhead railway which is used to a great 
extent for the gravel ships, which are frequent callers at 
Bahia Blanca. The dock now under construction, on 
which progress has been somewhat slow, is to be 
250 metres in length, 50 metres in width, and to have a 
depth about 10ft. in excess of the present dry dock 

that is to say, about 45ft. in all. The foundations extend 
to an additional depth of 4 metres. It is in contemplation 
to add a second dock to the one now in hand, and to provide 
for this an excavation is in progress at right angles to the 
north end of thé dock, where a sluice gate will be placed, 
dividing the two docks in such manner as to allow of the 
second dock remaining full while the first is emptied. At 
present the mam work in hand is being devoted to the 
pumping station, which is situated at the side of the 
excavation. A large amount of the excavation has 
been, and is being, done with special machinery, pat- 
terned to some extent upon the Panama Canal steam 
excavators, thus dispensing to a considerable extent with 
manual] labour, a very excellent thing in view of the present 
unsatisfactory ccndition of the Argentine labour market. 
Fewer than 60@ men are, at the time of writing, being 
employed on the works. As the excavation proceeds 
piles are being driven in to enclose the actual area of the 
dock and forming a solid steel wall. An electric pump is 
kept in operation day and night at each end of the works, 
the amount of water to be dealt with being very con- 
siderable. A start has been made upon one of the walls of 
thesluice gate, whichare of stone and cement, with a width 
of 30ft. at the base. There are eight Argentine engineers 
superintending the work as it progresses, who represent 
the Argentine Government. On the south side of the new 
dock a mooring wharf is in course of construction. Wooden 
piles were employed in this connection, and upon these 
were erected the travelling cranes and pile drivers. A 
powerful pump is in use, and here the course of the work 
is somewhat smoother, The face of the mole consists of 
two rows of steel girders placed at a distance from one 
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another of 2} metres, the intervening space being hollowed 
out by means of steam grabs and then filled in with a 
mixture of granite and concrete made by machinery on 
the ground. The length of this mole will be 600 metres 
and the entire length of the erections will be 1100 metres. 
Three years is the time given for the completion of the 
work, but it is doubtful whether the undertaking can be 
finished within this period. Up till lately the whole port 
of Bahia Blanca has been little better than a huge mud- 
bank, in spite of the large amount of money which has 
from time to time been expended upon improvements. 
For sixteen out of the twenty-four hours the approach 
to the port has been impracticable. Nevertheless it is, 
as indicated, to this port that the greater part of the 
valuable grain trade of the province of Buenos Aires is 
directed, the average number of steamers discharged there 
being one and a half daily throughout the year. 


Brazil. 


The Rio de Janeiro Electric Power Company, Limited, 
which supplies the whole of the current for the 
working of the extensive system of tramways of the 
Brazilian capital, is about to enlarge its plant to generate 
80,000 horse-power, thus increasing the present capacity 
by 30,000 horse-power. Of the 3500 industrial establish- 
ments in Brazil, which employ 170,000 workmen and have 
a yearly wages list of 275,000,000 dols., only a small pro- 
portion as yet have employed electric power, so that there 


would appear to be a very considerable opening for manu- | 
A large | 


facturers of this particular character of plant. : 
amount of British-made electrical machinery is to be found 
in Brazil; in spite of the efforts made by United States’ 
firms to secure orders. A fair proportion of German 
machinery is also to be met with, but there is no question 
that among the principal employers of electric power plant 


| the British-made equipments hold a very high and well- 


favoured position. Within recent years there has been 
installed a large plant in Rio for the manufacture of 
hydrogen gas, to be used in welding iron ; a railway car con- 
struction works, a fibre working plant, a modern steam 
laundry, three large tanks for the storage of oil fuel, to 
say nothing of additional dry dock construction. 
for a reservoir on the river Trussu, in the State of Ceara, 
have been completed, and the Government will shortly be 
placing the contract for construction. 
completed is to have a capacity of 2200 million cubic 
metres—about seventy-eight thousand million cubic feet. 








Surveys | 


The reservoir when | 


| these two rollers is automatically relieved. 


bearings in the housing adjacent to the roilers are designed 
to take the vertical load only. The end load is transmitted 
to the offside housing, which is fitted with large ball thrust 
washers and check nuts. The upper rollers are carried 
in blocks sliding within guides on the main frames. Each 
upper roller is provided with independent vertical means 
of adjustment, consisting of a hand wheel, worm gearing, 
and steel screws. In the case of the first top roller a power 
ful spring is incorporated in the adjusting device. This 
allows the requisite amount of driving power to be obtained 
from the top and bottom driving rollers. Should the 
operator insert a bar of greater thickness than the machine 

















ANGLE BAR STRAIGHTENING MACHINE 


is set for, or should the stress on the machine become for 
any other reason excessive, the driving power between 
In addition 
to their vertical adjustment the two upper middle rollers 
can be adjusted endwise. The end thrust on the upper 


| roller spindles is taken up in the same manner as on the 


ANGLE BAR STRAIGHTENING MACHINE. 


A NEw type of machine for straightening angle bars, 
channels, joists, &c., in the cold state has recently been | 
introduced by Scriven and Co., of Leeds. This machine 
is illustrated in the accompanying engravings, and is 
intended to replace the ordinary horizontal press com- | 
monly used for straightening purposes. It is claimed to 
perform its work quickly and efficiently, and so far has | 
been made in two sizes, namely, for angles up to 4in. by | 
4in. by }in., and for angles up to 6in. by 6in. by jin. 

The machine has two main housings strongly bolted | 
together and carrying seven forged steel spindles. The 
spindles run in gun-metal-lined bearings, and are fitted 
with totighened cast steel rollers at their overhanging 
ends outside the main housing. The rollers can be quickly 
changed for others of different profile without disturbing 
any other part of the machine. . There are four upper and 
three lower rollers. The first upper roller is placed 
directly above the first lower roller, so that the bar may 
be gripped and driven through the machine. The three 
other upper rollers are spaced at equal distances apart, 
and the remaining two lower rollers are staggered beneath 
them. The three lower rollers are accurately aligned. 
They are geared together by strong spur pinions, and are 
driven through gearing by a reversing electric motor, The 





| lower. 
are grouped at the front of the machine. 


All the hand wheels controlling these adjustments 


We are told that angle bars straightened on this machine 


| are at the same time set exactly rectangular, and have 
| all end twist removed. The bars, we are informed, can 
| be passed through and straightened at the rate of 80ft. 


per minute. 








PRESENTATION.—On Thursday of last week the engineering 
staff, past and present, of the City of London Electric Lighting 
Company entertained Mr. Frank Bailey, the chief engineer of 
the company, to a complimentary dinner at the Waldorf Hotel. 
The company, which included a number of the contractors 
intimately connected with Bankside in the past, totalled seventy 
odd, and was presided over by Mr. R. A. Chattock, chief engineer 
of the Birmingham Corporation Electric Stipply Department. 
In proposing the toast of * The Guest of mt Evening” Mr. 
Chattock recalled first meeting Mr. Bailey twenty-three years 
ago. Those were the days of colossal difficulties, but in spite ot 
these Mr. Bailey had always been a friend to the men under him 
and had done his best to give them good advice. Mr. Bailey 
also used his wonderful personality with the directors of the com- 
pany and obtained their complete confidence even during the 
times when interruptions of the supply occurred almost daily. 
He regarded Mr. Bailey as one of the generals of the industry. 
At the conclusion of his speech Mr. Chattock presented Mr. 
Bailey with a silver tea tray as a token of the esteem and regard 
in which he is held by past and present Banksiders. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





BROWN COAL AND LIGNITE DISTILLATION. 


With reference to an article on “ Tar Oils for Diesel 
Engines,” which appeared in THE ENGINEER on October 25th, 
1912, I should like to make a few remarks. I have occupied 
inyself with this question, and have studied it more than once, 
and [ also came to the conclusion that the exploitation of ordi- 


- 
oo dl fuel meets with many opponents and opposing factors. 
(1) The coal is very efficient in its present seprrmente, and its 
consumption can be considerably decreased by help of modern 
inventions, which permit an utmost combustion, even in large 
«team boilers. (2) There are the strongly fluctuating prices and 
their tendency to rise annually. (3) The bringing out, compared 
with brown coal, is far dearer. The upkeep of the whole 
mechanism and staff at the mines and all the other expenses 
connected with them can easily out-balance any possible profits. 
There is also the fact that the price of the coal would at once rise 
if this new branch of exploitation would be opened. Now, 
a coal distillation would have to rely not only on its produced 
liquid fuel, which would have to be kept at a certain price 
if intended to be of use, but also, and perhaps chiefly, on its 
by-products, which have to compete with similar products, 
hut obtained from different raw materials and sources. ‘To 
hold the market they are subject to the general price quotations. 

These are some of the main reasons which are discouraging 
any enterprise in this direction. It is, however, different 
with brown coal, lignite, and inferior fuel coal. Their calorific 
value is never much beyond 9000 B.Th.U., but often between 
3500 and 6500 B.Th.U.—Bohemian coal, one of the best, bas 
a caloritic value of about 8900 B.Th.U. As fuel they fetch 
only a small price. They are sold and consumed in the close 
vicinity of the mines. It hardly pays to transport them by 
rail or ship. The coal also loses considerably in its value by 
long storage. For naval and large industrial enterprises it is 
therefore of little or no use. But, on the other hand, if dis- 
tilled its distillates and by-products are valuable. Bituminous 
coal is usually accompanied by brown fuel coal, though dis- 
tinetly separated from the latter. Its thin layers extend over 
a broad area and are situated not much below the surface. The 
pits not being very deep, practically open cast, the coal can 
he cheaply raised. Of course, there is a great variety amongst 
these coals, not only as regards their quality, but the percentage 
of the extractable and extracted products as well. The latter 
decide whether or not a brown coal distillation would be lucra- 
tive. Some are of no use at all. Take, for example, 
the following :—The coal was of good appearance. Distilled 
in an iron retort its immediate analysis was: Fixed carbons, 
41.51 per cent.; volatiles, 34.20 per cent.; ash, 7.29 per cent.; 
water, 17 per cent. The coke was of compact structure, and 
there was altogether 48.8 per cent. of it. ‘Two separate dis- 
tillations in glass retorts resulted in :— 

1 2 

9.00 per cent. 


Sir, 


0.50) per cent. Tar ; 

3.00 ,, Retort water. 29.00 je 
51,00 ’ ‘ .. Coke ‘ 49.500 ee 
1 i Gas 12.60 


The retort waters contained much sulphide of hydrogen. 
Kjeldahl test ascertained the presence of 0.04 per cent. nitrogen. 
‘The tar had a specific gravity of 1.001. Its separation from water 
was performed under great difficulties. Only a small percentage 
of tar remained on the surface, whilst by far the larger part 
collected and sunk to the bottom. The distillation of tar had 
to be preceded by filtration. The residuals in the filter cloth 
were @ solid black mass. The tar distillation resulted in :— 
(1) To 200 Centigrades, 8.91 per cent.; (2) from 200 to 350 
Centigrades, 42.44 per cent.; (3) above 350 Centigrades, 34.31 
per cent.; (4) residuals, coke, 14.34 per cent. Of the distillates 
20 per cent. (chiefly phenols) were soluble in a lye of soda. 
There was 6} per cent.—or, calculated on free tar, 5.6 per cent.— 
of paraffin wax. However, the small quantity and the bad 
quality of the tar, the inferior quality of its distillates, the small 
percentage of wax—-which would be still less if allowance were 
made for working on a large scale—the difficulty of washing and 
distilling the tar, were reasons for abandoning the idea of 
raising and exploiting this coal in distillations, nor was it found 
lcerative to use it at briquette manufactories. 

the best smouldering coal is Pyropissit. It is soft, of brownish 
hlack colour, and air dried contains from 15 per cent to 20 per 
cent. water, about 60 per vent. of tar, 12 per cent. coke, 13 per 
cent. losses and gas. Of similar composition is Australian 
brown coal. With # smaller percentage of tar and larger 
percentage of coke is American lignite. A coal with 10 to 12 per 
vent. of tar is still considered a good smouldering coal. 


DistiLLatTion or Brruminous Coa, (BRown Coat). 


Fuel and smoulder brown coal are usually found together, 
but in distinctly separated layers. The latter are roughly 
sampled at the pits and then tested as to their contents of water. 
As it is imperative that the coal should contain a certain per- 
centage of water, it is in accordance with the results of the tests 
that the coal is either dried or watered first before hauled to 
the retorts. The latter are of the vertical type. A certain 
number of them form “a bench or a “ set” of retorts. The 
smoulder coal is filled in by the top opening of the retorts, over 
which it is piled, and as the distillation proceeds the coal sinks 
in, keeping the retort always filled up to the top. The retorts 
are partly of brick, partly of iron construction. Some types 
hold an internal arrangement of cast iron plates. Others re- 
semble in appearance the Scotch shale retorts. The analysis 
of a coal decides the final design of retorts. For some kind of 
coal a horizontal retort may te preferable. Size and output 
of @ retort is a question of experiments and experience with the 
respective coal. Some have an output of about 10} tons per 
twenty-four hours. The consumption of brown coal fuel 
varies a great deal. The coal fire is usually supported by 
retort gas fuel. 


Crupe Tar DisTinLaTION AND DIsTILLATEs. 


Refineries of this kind can either be designed to extract 
* available products, such as benzene, kerosene, gas oils, 
jabricante, paraffin, wax, asphalt, &c., or merely products of 
rae flash points and low setting points. The presence of the. 
pou increases the inflammability of liquid fuel, the presence 
* the latter necessitates the extensive use of steam to keep 

¢ fuel in a sufficiently liquid state. Here I will only deal 
with t hose plants which produce liquid fuel, benzene, kerosene, 
paraflin wax, and some other by-products of importance. 

Of an average quality of a retort charge the tar has a specific 
= =f of from 0,818 to 0.950 and a setting point between 
distill - deg. Centigrade. The tar is washed first before being 
ore The still is of special construction, and a sort 
rd ce distillation is used. Steam distillation is not much 
eal 4 he crude tar distillation results in light and heavy 
= soda : residuals (as asphalt and coke) and losses consisting 
tehnle gs. gas. Taking a special bituminous brown coal as 
0.860 va re would be about 30 per cent. of light crude oil of about 
lites x pecific gravity, which, when distilled, separates into 
Nelduee Re ee) raw benzene, (b) raw kerosene, (c) 
0.755 ¢, 0 aw benzene when rectified gives products from 
140 a - . 790 specific gravity, with boiling points between 

nd 220 Centigrades, the residual being a sort of 


*rosene, specifie gravity between 0.800 and 0.820, specific 


Gravity, The 


and from 22 to 30 deg. Centigrade flash-point. 


y coal fuel and gas coal for the sake of producing liquid or 


once more come to the front, and will be seriously considered, 


benzene fractions,’ being] rather heavy, are best used in the 
varnish trade and similar industries. (b) Raw kerosene, with 
0.840 specific gravity and 40 Centigrade flash-point, could 
only be used in lamps with special burners, but represents an 
excellent motor fuel. (c) Residues redistilled separate into gas 
oil and paraffin scale, as well as residues. ‘The first and the 
latter form one part of the obtainable liquid fuel. 

Heavy crude oil.—About 60 per cent. calculated on the crude 
tar. In the distillation it separates into the first two products 
as heavy kerosene and gas oil, which pass (a) as liquid fuel, 
(6) paraffin scale, (c) residues, asphalt and coke. The paraffin 
scale as obtained from the light and heavy crude oil is treated 
in the paraffin works. The paraffin wax is by a series of pro- 
cesses separated from the adjoining light oils of which the filter 
and light sweating oils are added to the fuel oils. 

Washing process.—Benzene, kerosene, and finished wax are 
treated in agitators with sulphuric acid and afterwards with 
caustic soda. If there are strong signs of sulphur the extracted 
products have to be subjected to a desulphurising process. The 
tar residuals resulting at the washing process can be exploited, 
as will be seen later. 


By-Propvucts. 


Retort coke.—This fetches a good price on the market. It 
is obtained in small lumps, and contains about 15 per cent. 
of ash. Normal qualities contain 25 per cent. It is an 
excellent fuel. Better qualities are sold to soot and colour 
factories. As sold on the market it contains 20 per cent. of 
water. From the retorts the coke is conveyed to pits, where 
it is cooled, washed, and watered. After this it is air dried, 
rr and sampled. This coke is frequently used as scrubber 
coke, 

GAS. 


There are two kinds of gas—retort and distilling gas. The 
former with a calorific value of 5400 B.Th.U. is mostly com- 
| gene of oxygen, hydrogen, nitrogen, carbonic acid, methane, 
1eavy carburetted hydrogen gas and sulphide of hydrogen. 
Brown coal distillations produce enormous quantities of this 
gas, which is either used as retort or motor fuel on the works. 
The sulphur contained therein can be extracted in such quantities 
as to cover practically all wants and needs of sulphuric acid, 
which is used in the washing plants of benzene, kerosene, 
paraftin wax, &c. Also carbonic acid therein contained can 
be utilised as well. ‘The whole gas can serve for benzene enrich- 
ment. The permanent gas which is recovered in the various 
distillations appears in smaller quantities, is of somewhat 
similar composition, except for sulphide of hydrogen. of which 
there are only small traces. It is an excellent illuminating gas, 
but can most effectively be employed in gas engines. Its calorific 
value is 10,800 B.Th.U. 

Asphalt in deep black colour is sold in solid lumps, or, if 
liquid, in barrels. It is soluble in turpentine spirit. Better 
qualities are sold to varnish factories ; the rest is added to 
natural asphalt and used in paving work. 

Goudron is sold in barrels. Its colour is black. A certain 
percentage of it is mixed with pavement asphalt. 

Pyridine base.—The sulphuric acid solution of the pyridine 
base is first separated by a series of treatments from its acid 
and oil contents. Finally, separated from water, it is distilled 
in special stills. In order to obtain certain cracks the 
distillate undergoes a redistilling process. Pyridine base is 
used in aleohol factories, &c. Other by-products are creosote 
soda and creosote oil, used for wood impregnation and as dis- 
infectants. 

Sulphuric acid and caustic soda, which are being used at the 
various washing plants, can be recovered, as well as the thereby 
created chemical compositions, which, again, supply other 
valuable by-products. 

Sulphide of ammonia.—Unlike the retort waters from shale 
and ordinary coal distillations, the brown coal retort waters 
contain only small quantities of ammonia. So insignificant 
is the amount that its recovery would involve more cost than 
could be approximately covered by the yield of sulphide of 
ammonia. Of course, the percentage of ammonia contained in 
retort waters varies with every class of coal, like the rest of the 
products extracted from the coal, but the output of ammonia 
is greatly handicapped by the fact that as little steam as possible 
should be used in the retorts as it greatly affects the quality of 
the tar. There is also a special kind of exhausters in use which 
further reduces the amount of ammonia. Laboratory trials 
and tests, however, prove always larger percentages of this 
product than in practice can be realised. 

Australian coal..—Dr. Scheithauer gives a very interesting 
analysis of Australian bituminous brown coal. There were 
about 50 per cent. of tar, 25 per cent. of coke ; the rest was 
gas, water, and loss. 

The brown coal tar yielded 56.8 per cent. of light crude oil 
of 0.843 specific gravity, which redistilled gave 2 per cent. 
creosote, 36.2 per cent. of heavy oils and paraffin of 0.871 
specific gravity, 5 per cent: residuum, and 2 per cent. loss and 
gas. Creosote oil was removed by washing this light crude oil 
with sulphuric acid and caustic soda. After this process the 
crude oil had only a specific gravity of 0.835. Evaporation 
started at a temperature of 180 Centigrade ; 7 per cent. went 
over between 180 and 200 ; 40 per cent. from 200 to 250 ; 72 per 
cent. from 250 to 300. The distillate having a specific gravity 
of 0.823 was redistilled, and yielded a cut with 0.822 specific 
gravity, which was of good colour and proved to be an excellent 
illuminating oil. The heavy oils and paraffin contained much 
soft, but only 7 per cent. hard paraffin wax. Dr. Scheithauer 
adds that should this coal be exploited on a large scale, it would 
prove to be an extremely good material for mineral oil refineries 
and paraffin works. 

Such brown coal works should be erected close to the respective 
mines. There should be no waste of power for hauling, and the 
utmost economy should prevail in every detail. Thus even 
coal with only 10 per cent. of good tar can be exploited in a most 
economical and profitable manner. I do not believe for a 
moment that the annual output of fuel oil in this country and 
its Colonies will arrive at such dimensions as to supply the whole 
Navy with motor fuel.* I made a rough calculation on basis of 
a brown coal with 15 per cent. tar and the rest coke, gas, water, 
and losses. Assuming that the works would have an output of 
300,000 tons of coal per annum, the obtainable quantity of 
crude tar would be about 45,000 tons. 

For a battleship of the ‘“‘ Dreadnought ” type, with 70,000 
horse-power oil engines, consuming fuel oil at the rate of } lb. 
per horse-power hour, this amount would just suffice for 1430 
hours of full action. Considering that } Ib. of fuel per horse- 
power hour is a moderate average, it does not seem as if the use 
of oil engines in Dreadnoughts is very close at hand. But, 
in face of the numerous and well-known advantages this subject 
is worth discussion and consideration as far as smaller war 
crafts are concerned, such as torpedo boats, submarines, 
destroyers, &c., as well as private craft. 

To this letter no claims of originality in dealing with this 
subject, nor claims of revealing new views or prospects are 
attached. On the contrary, this subject has been discussed, 
considered, and worked out many times in other countries. 
Germany has a highly prosperous brown coal oil industry. 
Other countries followed by experimenting and trials with this 
coal. .No particular results came forth, not due to the quality 
of the tested coal, but rather to lack of enterprise or unfavour- 
able circumstances. To-day, however, with the steady improve- 
ment of oil engines, with the daily increase of oil consumption, 
the outcry for oil will be louder, and countries will try to abtain 
their oil supply from their own resources if possible. The 
possibility of distilling brown coal for the sake of its oil will 


~ 





been able to show. Perhaps even peat, which in the past was 
greatly discredited, will again find consideration in this country 
for the sake of raising the production of oil. 
A. E. v. GROELING. 
London, December 10th. 
THE NEWCOMEN ENGINE. 

Sie,—Referring to the interesting article in ‘THe KEncinzER 
for November 8th, it is gratifying to learn that the authorities 
of the South Kensington Museum have been able to uire 4 
copy of the rare print of the Newcomen engine of 1712, which 
you reproduce. It was fitting, too, that attention should be 
drawn to the facts, that it is exactly two hundred years since 
the erection of the first cylinder and piston engine, the parent 
of an innumerable progeny, and that efforts are being made in 
the native town of the inventor to erect some worthy memorial 
in his memory. 

Quite apart from the broad inventive idea, the atmospheric 
engine of Newcomen embodies pioneer work in mechanical 
engineering which is of the greatest importance. This is appre- 
ciated only with difficulty by the engineer of the present day, 
with a wide range of suitable materials of construction, modern 
sages, and trained workmen at his disposal. It is, indeed, 
only by an effort that one can realise the conditions under 
which the first engine was built ; but such as they were, it is 
clear that Newcomen had fully gauged them, and he conceived 
an engine capable of being built with the materials, tools, and 
men at his disposal, which, when built, worked successfully. 

I am disposed to take exception to the view that the engine 
when erected in 1712 was fitted with self-acting valve gear, 
as shown in the print of 1719. Now-a-days the introduction 
of this feature cannot fail to impress one as a most far-reaching 
advance. But was it so regarded in 1712-19? It was a big 
task in the first instance to make an engine that would work 
at all; providing regular motion could be imparted to the pump 
rods, the cost of hand labour for operating the valves would be 
regarded as an item of small importance, and, with the main 
problem before him, Newcomen, even if he had it in mind, would 
defer such a refinement as the self-acting gear. 

It seems reasonable to suppose that at first Newcomen 
followed Savery both in to condensing by external cooling 
and to the operation of the valves by hand, and that condensa- 
tion by injection and self-acting valve gear were applied later 
as experience was gained in working the engine. This view is 
supported by the remarks of Desaguliers. It is true that that 
author writes of the inventions of Savery and Newcomen in 
disparaging terms, but it is going far to dismiss entirely his 
account, which in all probability was derived from his friend 
Beighton, who, for a time at any rate, was intimately associated 
with Newcomen in his work. So far as I am aware, it is in 
the Experimental Phil hy of Desaguliers that the story of 
Humphrey Potter first appeared in print. The following is 
copied from the edition of 1763, but I believe the edition of 
1744 gives the story in the same terms :—‘* They used before to 
work with a buoy in the cylinder enclosed in a pipe, which buoy 
rose when the steam was strong, and opened the injection, and 
made a stroke; whereby they were capable of only giving 
six, eight, or ten strokes a minute, till a boy (Humphrey Potter), 
who attended the engine, added (what he called seoggan) a 
catch that the beam Q always opened, and then it would go 
fifteen or sixteen strokes a minute. But this being perplexed 
with catches and strings, Mr. Henry Beighton, in an engine 
he had built at Newcastle-on-Tyne in 1718, took them all away, 
the beam itself supplying all much better.” 

The beam referred to by Desaguliers is not the engine beam, 

but the plug frame. It has been pointed out that there is at 
least one mistake in this account. The buoy was in the boiler, 
not in the cylinder, and, while the story that Humphrey Potter 
did contrive some automatic means for working the injection 
cock may have a sound foundation in fact, it is quite possible 
that, through want of care in writing or in ascertaining the exact 
facts, Desaguliers may have made other mistakes. For instance, 
it is not clear that an increased number of strokes per minute 
would necessarily follow from the addition of self-acting valve 
gear. The buoy ensured that the engine consumed the steam 
as fast as it was generated. ‘To get a greater number of strokes 
there must have been harder firing or increased boiler accommo- 
dation. 
I should like to add that I have recently discovered a letter, 
written by Newcomen’s nephew, which establishes the fact 
that the inventor died in London on August 5th, 1729. He 
was buried at Bunhill Fields. In regard to Savery, it may be 
pointed out that the view that his title of “‘ Captain ” 





Pes 


was 4 
courtesy title derived from his position as treasurer of the 
Commissioners of Sick and Wounded, is not tenable. He 
received this appointment in 1705, whereas he is referred to as 
Captain Savery in 1700 and again in 1702. 
December 15th. 

[Is it possible that Savery at some time or another was 
‘“‘ captain ’ of a mine ?—Ep. Tue E.] 


Ruys JENKINS. 


A BRITISH ‘“ DECIMAL-METRIC ” RELATION. 


Sir,—Some time since you kindly allowed me to suggest 
through your columns the adoption of a large unit of mass—-the 
Vol = 64. cubic feet = 400 gallons. Not only is it easy to 
remember that a cube measuring 4ft. each way contains 400 
gallons, but a useful deduction may also be made from this fact, 
which, with your permission, I will now point out. 

We have 64 cubic feet of water weigh 400 « 10 Ib. = 64,0000z. 
Hence | cubic foot of water weighs 1000 oz. 

Putting it in another way, we may say that a cube of water 
measuring ‘lft. each way weighs loz. Is this fact, I wonder, 
generally known to enthusiastic advocates of the French metric 
system ? I venture to think that this British relation is dis- 
tinctly superior in the matter of practical convenience. 
December 19th. Immo 8. ALLEN. 





CO-PARTNERY. 


Srr,—It is, unfortunately, true that the attempts made to 
combine and unite capital and labour in co-partnership have 
resulted in many failures. It is at least equally true that the 
ideal, the standard, set by the Decalogue is one rarely attained 
and kept by mankind, but so far there does not appear to be 
any general wish to abolish the standard simply because it is 
not easy to live up to it. As Mr. Good attacks the principle 
of co-partnery, it would be interesting to know what he has 
to offer in place ? A. WitxtaMs PRICE. 
December 16th. 








AvuToMOBITE ENGINEERS’ VISIT TO THE UNITED STATES.— 
The invitation of the American Society of Automobile Engineers 
to the Institution of Automobile Engineers to visit the United 
Sates in the spring of next year has now been extended to mem- 
bers of the Society of Motor Manufacturers and Traders, Limited, 
and has been accepted by them, so that it is expected that the 
party will be a very large one. A joint committee of the two 
English bodies is at work on the preparation of the programme. 
A number of automobile factories will be visited, together with 
works producing steel, springs, tyres, carriage work, and other 
details of the automobile, while three days will be spent on 
board the biggest passenger steamer on the Great Lakes on the 
occasion of the annual summer meeting of the Society of Auto- 
mobile Engineers. These three days will therefore be divided 
up between the reading of papers and the visiting of places of 
interest on the Great Lakes, 











and let us hope this time with more success than past years have 
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THE PHOTOSTAT. 

If is not so many years since drawings of machine details 
were usually made on thick drawing paper, inked in and 
perhaps coloured, then varnished with several coats, and 
afterwards mounted and issued to the works, no copy or 
record of any kind being kept for office reference or for 
security against damage or loss by fire. 

This method of producing shop drawings was not only 
dangerous from the absence of records, but it was very 
tedious, inconvenient and expensive. The introduction 
of the blue print process effected a revolution in drawing- 
office practice even when the prints were dependent for 
regularity of production on the varying and uncertain 
light of the sun. 
office, and copies could be produced in any required quan- 
tities given suitable weather. 

The electric blue printing machine did almost as much 
for the drawing-office as the introduction of the blue print 
process itself, by enormously facilitating the production of 
prints, by the mcreased speed with which they could be 
made, and by the fact that the machine was independent 
of the sun and could be kept at work all day and, if neces- 
sary, all night also. 

In order to obtain good blue prints, however, it is first 
necessary to make a complete drawing on drawing paper, 


The Photostat is practically a large camera equipped 


| with developing and fixing devices and graduated scales 


for focussing without the use of a ground glass screen or 
dark slides and without requiring a dark room. The 
subject to be copied is photographed directly on to sensi- 
tised paper, which is in the form of a continuous roll, and 
means are provided for cutting off each sheet after expo- 
sure and for passing it into the developing bath without 
being touched by the hand. The image is a direct one, 
not reversed as in the case of a negative. By this process 


| we understand that a single print can be produced, includ- 


Original drawings no longer left the | 


ing the developing, fixing, washing, and drying, in 2} 
minutes from the pencil drawing, and that where the work 
is done in quantities the time is much less, sixty prints 


| or more per hour being easily obtained. 


When the drawings to be reproduced are large in size, 
such as double elephant, the prints are on a reduced scale, 
as the largest print with which the apparatus can deal is 
l4in. by 11}in., and in such cases it is advisable to make 
figures and ‘printing larger than usual to permit of the 
reduction. The smaller the original drawing the less is 
the reduction, and for details it is practicable and quite 
usual to make the drawing to Photostat dimensions and 
reproduce full size. 

The pencil drawings are finished with a firm line such as 
is produced by an HH pencil, and after the prints have 
been made the pencil drawings are filed away, Photostat 














Fig. 1—THE PHOTOSTAT COPYING APPARATUS 


which has to be afterwards traced, and if the tracing is to 
be permanent and durable it must be made on tracing 
eloth. In addition to the cost of tracing cloth and the 
cost of the actual making of the tracing there is a large 
expenditure of time in tracing after the drawing is made, 
before the blue print is ready for the works, causing much 
delay in commencing manufacture. In such matters time 
is far more important than anything else, especially when, 
as is usually the case, work is ordered for quick delivery. 
So as to expedite manufacture it is customary in many 
drawing-offices to make temporary tracings on tracing 
paper in pencil, leaving the finished cloth tracings to be 
made afterwards. This entails more expense, and, in 








Fig. 2—OPERATING HANDLES OF PHOTOSTAT 


addition, the blue prints made from such temporary 
tracings are very imperfect and difficult to read. 


It is obvious that any process which would cut out the | ; t L 
| vided for automatically stopping the rotation of the crank 


tracing entirely would effect great savings both of time and 
money, and attempts have been made in many drawing- 
offices to save tracing by reproducing the pencil drawings 
photographically. 
into general use, however, on account of the cost of the 
glass negatives and their perishable nature. : 
A new apparatus known as “ The Photostat ” is being 
introduced into this country by Alfred Herbert, Limited, 
Coventry, who already have it in use in their own drawing- 
offices, while it is also employed at a number of other 
large works in this country. : 
The new process cuts out all tracing and the checking 
of tracings by the production of photographic copies on 
paper direct from the pencil drawing. In Messrs. Herbert's 


own works the adoption of the process has, we under- | 


stand, led to the closing of a tracing-office which formerly 
employed ten tracers. 


prints being used for office reference. For use in the works 
the Photostat prints may conveniently be mounted on 
thin three-ply wood. 

A further use for the process in addition to that of copy- 
ing drawings is in the copying of tracings, printed matter, 
deeds, documents, letters or even blue prints, of which 
good copies can be made by the use of a colour screen 
which forms part of the apparatus. 

The Photostat print is in white lines on a black or nearly 
black ground when reproduced from a black or coloured 
line original, and black line prints can be produced by 
using the first print as an original and reproducing from it. 


| Photostat prints taken from blue prints have black lines 
| on a white ground. 


Fig. 1 shows the machine with table suitable for draw- 
ings up to 26in. by 294in., and this table is provided with a 
spring bottom to accommodate books which are held up 
by springs so as to bring the page to be copied flat up 
against a sheet of glass. A larger table for drawings up to 


| double-elephant size is provided, the two tables being 


interchangeable. The apparatus consists of a camera with 
the usual bellows extension, lens, stops, and shutter, with 
the addition of a prism used in connection with the lens 
to reverse the image, so that printed or written matter in 
the finished print will read from left to right as in the 
original. There is also a colour screen which can be 


| swung into position by a small lever just below the lens 
| for photographing subjects which are in colour or a com- 
| bination of colours. The lens can be raised or lowered by 
| rack and pinion for photographing either full or half-size 
| sheets. 


The rear part of the camera provides a light- 
tight magazine for holding a roll of sensitised paper 350ft. 
long and 11}in. wide. The paper is supplied ready wound 
on a spool in a box, and the whole box is placed in the 
magazine. The paper passes out of the box over a roller 
and is stretched across the focal plane by two gripping 
and feeding rollers. The longer crank handle on the right 
of the operating plate seen in Fig. 1, but to an enlarged 
scale in Fig. 2, is for feeding the paper, and a stop is pro- 


as required for 7in. or 14in. sheets. The handle on the 


| left is for cutting off the sheet after exposure, and the 
Photographic methods have not come | small crank handle at the top for opening and closing the 
| feeding rollers. The lower part of the camera contains 


| a developing tray, a water bath, and a fixing bath. 


The position of the lens and prism is set centrally with 
the table and the rear part of the camera can be wound in 
and out for focussing by a knurled handle to the indica- 
tions of a numbered scale. The table itself can be raised 
and lowered by screw and crank handle with bevel gearing, 
a scale being also provided to give the correct heights for 


| various sizes of drawings. The table is furnished with a 


chart for correctly placing the drawing. 

The illumination is provided by a pair of mercury 
vapour electric lamps mounted on elevating and swivel- 
ling stands to enable them to be adjusted for correct 


illumination. A ground glass screen is furnished fo 
focussing special work, but we understand that it is Re 
used in the ordinary operation of the apparatus, Te 
reproduce a drawing it is placed on the table and centred 
by the chart. The table is then elevated or lowered te 
the required position as indicated by the scale and the 
camera focussed by the scale, the adjustments beiny made 


according to whether the drawing is to be « nlarged 
reduced, or full size. ‘ 
The exposure is then given, the time for black and white 


| work varying from about 8 to 25 seconds, according to the 
subject and the size of stop used. The lens is then ; overed 
and the paper wound down into the developing bath, this 
bringing a new sensitised surface into position ready {oy 
exposure. The developing takes 30 seconds, but when on 
repetition work one drawing can be photographed while 
the previous one is being developed, At the end of the 
30 seconds the developed print is drawn from the cd: velop- 
ing tray through a water bath into the fixing tray, where jt 
may be left for a minute or so. All that then reniaing jg 
to wash the print in water and to dry it. It is cust mary 
to allow a number of prints to accumulate in th: tixing 
tray and to wash and dry them in bulk, but, of course 
this is only a matter of convenience and the prints can be 
finished singly if required. The washing and drying can 
be done in the usual manner, but for quick work « small 
mangle with rubber rollers is a great convenience, the 
print being put through on a sheet of metal or celluloid, 
Where a very large output is required a removal!» box 
may be substituted for the developing and fixing trays 
and the exposed prints cut off and run into the box one 
after another, the developing and fixing being done after- 
wards in a dark room ; but this, it is pointed out, is seldom 
found to be necessary, as the output of the machine when 
operated in the ordinary way is large enough for most 
purposes. 

The great advantage claimed for the Photostat in the 
drawing-oftice is the number of operations it entirely cuts 
out between the draughtsman and the works, and in com 
mercial offices the ease with which it enables printed, 
| written matter, and illustrations to be faithfully repro 
| duced in any required quantities. 

Messrs. Herbert emphasise the fact that, though only 
incidental to the process, there are many advantages in 
using small drawings, on account of their handiness and 
lightness and the ease and convenience with which they 

| cam be handled and stored. It is, they inform us, quite 
usual to see in their works a Photostat drawing placed on 
| the bed of a lathe leaning up against the tailstock in a 
| position easy of consultation by the workman. Such a 
| position, they urge, would be quite impossible were large 
drawings to be used. 

We have seen some examples of the work produced by 
the apparatus, both with drawings and type-written matter, 
and they are certainly very clear and easy to read. 





| 








| 


A LARGE RUDDER. 

THE accompanying engraving is of the rudder for the 
Allan liner Calgarian, now being built in the yard of the 
Fairfield Shipbuilding and Engineering Company, Limited, 
at Govan, Glasgow. The rudder, which is believed to be 
the largest ever made in two pieces—the top portion 
weighing 27 tons and the bottom portion 15 tons—left 
the Sheffield Works of Cammell, Laird and Co., where it 
has been made, this week for Glasgow. The spigot and 
faucet jomt has been planed, and the pieces connected 
by sixty 2}in. diameter turned and fitted steel bolts. 





The body of each portion of the rudder has been cored out, 
leaving a wall of a minimum thickness of 2in. The stalk 
was cast solid and afterwards bored out to ensure perfect 
soundness, and also for lightening purposes. The total 
height of the rudder is 26ft. 6in., the extreme width 21ft., 
and the total weight 42 tons. The casting was com 
pletely machined at Cammell, Laird’s Grimesthorp° 
Works. The upper portion of the rudder, owing to the 
exceptional overall size, will be transported by road to 
Manchester docks, from whence it will be shipped to 
Govan. Cammell, Laird’s have just completed and 
delivered two similar rudders to the Fairfield yard, for 
two steamers tor the Canadian-Pacific Railway, but these 





were slightly less in width and weight than that shown. 
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sewer diversions and house connections, diversion of gas 
and water mains, pumps for drainage, moving staircases, 
ventilators, booking-office equipment, hydrants, permanent 
way, and contingencies (10 per cent.), but excluding 
( 2 electrical equipment, signals, rails, and land resumptions. 

means of dealing with the traffic problem in Sydney, has | Hastern suburban railway.—The Eastern suburban rail- 
now been made public. In the condensed remarks of | way would commence at the Wynyard-square Station and 
his report Mr. Hay says :—‘‘ There is no need to enlarge | follow along York-street to the Town Hall Station under 
upon the congestion of traffic which exists in the streets the Queen Victoria Markets. From thence the railway 
and at the Central railway station, especially morning and | would turn under Bathurst-street, through Hyde Park, 
evening, nor to deal in detail with the enormous number | and along Oxford-street and Waverley-road to Bondi 
of passengers carried. It is only too apparent that the Junction, where it is proposed to terminate the service 
population has outgrown the means of transit.” | for the present. Stations would be provided at Wynyard- 
With reference to the best means of communication | square, the Town Hall, and Queen Victoria Markets, 


SYDNEY'S TRANSIT REQUIREMENTS. 


Tun result of the investigations of Mr. Hay, who was 
appointed by the Government to inquire into the best 





across the harbour, the report states that the configuration 
of tho ground at Sydney is entirely different from that of 
London and other large cities, where the means of com- 
ation across the water are by tunnels, At Sydney 


Liverpool-street, Darlingshurst, Paddington, Woolahra, 
| Centennial Park, and Bondi Junction. The estimated 
| cost of the eastern railway, including sewer diversions 
and house connections, diversion of gas and water mains, 


muni¢ 


the ground rises rapidly on both sides of the harbour,| pumps for drainage, moving staircases, ventilation, 
especially on the North Sydney side, and this of itself | booking-oftice equipment, hydrants, permanent way, and 
forms a prima facie case in favour of a bridge. Considering | contingencies (10 per cent.), but exclusive of electric 
the railway proposal from Bay-road Station to Wynyard- | equipment, signals, rails, and land resumption, would be 


square, the gradients are much more favourable by the | as follows :—Wynyard-square to Darlinghurst, £400,129 ; 
pridge than by the subway, and the distance is also three- | Royal Arcade subway, say, £5500 ; Darlinghurst to Bondi 
quarters of a mile less. To compare the distance and | Junction, £589,429; total, £995,058. 

gradients by bridge and subway for the vehicular traffic, | | Western suburban railway.—A western suburban railway 
if a common point be taken at Grosvenor-street and York- is proposed to form a complete circle, and follow the 





street on the southern side, and the corner of Miller-street 
and Blue-street on the northern side, the gradients are 
very much easier by bridge than by the subway, and the 
distance is half a mile Jess. It is clear from an engineering 
and utilitarian standpoint that a bridge is the best means 
of connection between Sydney and North Sydney for 
railway and vehicular traffic, and the route adopted_by 
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Mr. Bradfield for his one span bridge across the harbour | 
from Dawes’ Point to Milson’s Point is the best. 

With reference to the traffic in the city, between the hours 
of 7a.m. and 9 a.m., 30,000 passengers arrive every day 
at the Central Station, returning between the hours of 
5p.m. and 7 p.m., the greatest congestion occurring on 
the departure side between the hours of 5 p.m. and 6 p.m., 
when over 18,000 passengers are carried. To provide 
satisfactorily for this traffic, underground railways are 
requisite, 

Proposed city railway.—The proposed city railway would 
start from the existing platform level at Central Station, 
and one double line would be carried over Belmore Park 
on viaducts to the southern side of Goulburn-street, from 
which point the railway would be entirely underground. 
From Goulburn-street the line would run diagonally 
across the blocks bounded by Castlereagh-street, Bathurst- 
street, George-street, and Goulburn-street, thence along 
George-street, past the Cathedral and Town Hall into 
York-street, following this street to the underground 
Station beneath Wyn)ard-square. At this point it would 
be divided, ore branch running over the proposed bridge 
across the Harbour to Milson’s Point, the other branch 
continuing underground to Circular Quay, the double 
would be continued under Government House grounds 


ome the Botanic Gardens, forming a loop returning along 
fenigiet > to Bathurst-street, when it would curve to 
the south-east and pass under Castlereagh-street, Liver- 


pool-street, Elizabeth-street, Goulburn-street, Wentworth 
avenue, and Campbell-street, thence back to the Central 
Station. A three-minutes’ service would suffice for the 
girs This is equivalent to 24,000 passengers per hour, 
Dut with automatic signalling a minute and a-half service 
would be worked during the rush hours, with a total 
noting accommodation of 48,000 passengers per hour. 





The cost of the works is estimated at £1,175,273, including 


| existing stream of traffic. It would be constructed entirely 
| below the surface, and, commencing at the Town Hall, 
| would pass under George-street, and swinging around in 


| a westerly direction, cross under Darling Harbour to Bal- 
| main by subway. It would then pass through Balmain, 


| Leichhardt, reaching the Paramatta Road, past the 
' University to George-street West, thence along George- 


ger traffic problem in Sydney is very complex. It extends 
over an enormous area, and yet must be concentrated into 
a small one, where the streets are narrow, and, therefore 
ill-adapted for a heavy tramway traffic, and although 
the cost of underground railways will be great, there is 
no other way of attaining this object.” 








RAILWAY BILLS FOR THE NEXT SESSION. 


TuE following is a summary of the powers for new rail- 
ways, &c., that will be sought next session by the rail- 
ways of the United Kiagdom. They are given in the order 
in which they have appeared in the Gazette. 

The Great Eastern proposes to construct additional 
lines and provide increased accommodation for goods 
traffic at Ipswich. 

The Great Western seeks authority to construct a curve 
near Old Hill from the Halesowen line south of Old Hill 
to a point east of Old Hill, on the line from Stourbriage 
to Handsworth, also a short line at Cockett in South 
Wales. It is proposed to widen the Pennar and Porthcawl 
branches in South Wales, and authcrity is sought to 
abandon the harbour and railways at Weymouth, author- 
ised by the Act of 1898, and to sell to any person, persons, 
company, cr companies, or to the Admiralty the lands 
acquired tor the said harbour and railways. Sanction is 
sought for the transfer to the Great Western of the powers 
obtained in 1911 by the Central London in connection 
with the former company’s Ealing and Shepherd’s Bush 
Railway. 

The London and South-Western wishes to widen the line 








REFERENCE 
| Main Line for Ordinary Rolling Stock 
|| Suburban Lines for Small Railway 











|| Rolling Stock or Tramways 


TRANSIT FACILITIES IN SYDNEY 


street to the Queen Victoria Markets. The estimated 
cost of the Western suburban railway works, which 
include the items set out in the previous-mentioned sec- 
tion, is as follows :—Essex-street to City-road Junction, 
i.e., the junction of Paramatta and Newtown Roads, 
£486,350 ; Essex-street, via Balmain, to City-road Junc- 
tion, £1,648,160; total, £2,134,510. 

General.—The City Railway and the connection across 
the bridge to’ North Sydney are shown by full lines on 
plan. These railways provide for the existing rolling stock, 
while the eastern and western suburban railways—shown 
by dotted lines on plan—are intended to accommodate 
purely suburban traffic, the rolling stock for which would 
be smaller than on the main line, but the railways would 
take existing tramcars. Each of the eastern and western 
suburban systems would have a seating capacity of 14,000 
passengers per hour in each direction. 

King-street tramway.—The King-street tramway, cross- 
ing, as it does, the George-street,. Pitt-street, Castlereagh- 
street, and Elizabeth-street tramways on the level, is 
undoubtedly a source of great inconvenience and delay 
to the north and south traftic, and should be placed under- 
ground. This is shown by dotted lines on plan. The 
estimated cost of these works is £112,420. There can be 
no doubt that the City Railway and the King-street 
tramway tunnels should be constructed at the earliest 
possible moment. 

Goods railway.—A goods connection with Woolloomooloo 
can be had from Darling Harbour or from Circular Quay. 
With the latter proposal there is a serious drawback, in that 
it could not be worked during the busy hours of passenger 
traffic. The estimated cost for single-line tunnel, Circular 
Quay to Woolloomooloo, is £69,933. From Darling 
Harbour to Woolloomooloo, a single-line tunnel would cost 
£98,800. 

Mr. Hay concludes his report as follows :—‘‘ The passen- 














SWAIN SC 


between Richmond and Twickenham, including a bridge 
over the Thames, to lease the North Cornwall Railway 
Company’s lines, and seeks powers to provide and work 
omnibuses and other vehicles. The Cardiff Railway Com- 
pany wishes for authority to increase its rates over and 
above the present legal maximum. 

The North-Eastern seeks powers to alter part of the 
Derwenthaugh branch sanctioned in 1909, to extend the 
Bellingham Beck branch up to the Stockton and Hartle- 
pool Railway ; to divert the line over the Knitsley Viaduct 
on the Lanchester Valley branch ; to widen a portion of 
the Darlington and Saltburn branch and to make new 
colliery lines for the South Yorkshire Joint Committee. 
Sanction is also sought to establish a superannuation fund 
for its policemen—probably because they are not allowed 
to belong to any of the men’s societies—and to hold and 
maintain the Grand Hotel at West Hartlepool and to 
build, acquire, and hold other hotels and refreshment 
rooms. 

Very important changes are to be made at Fishguard. 
The breakwater now being built in a north-easterly direc- 
tion is to be abandoned and the original breakwater that 
runs out due east from the north corner of the harbour is 
to be extended inwardly from its present terminatioa in 
a south-easterly direction. The existing breakwater is 
to be widened and a quay or landing stage built thereon. 
From where the breakwater now under construction is 
finished an embankment is to be built across the southern 
side of the hartou: up to the existirg westein wall. These 
proposals aie inserted in the Bill of the Fishguard and 
Rosslare Railways and Haxbours Company. 

In 1909 the North-Eastern Company obtained powers 
for a jetty and railway at Salt End on the Humber to the 
east of Hull. It is proposed in the Hull and Barasley 
Company’s Bill that these powers shall be transferred to 
the North-Eastern and Hull and Barnsley Companies 
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jointly, and that a new Joint Committee be constituted 
to administer them. New railways are to be built to 
join the existing lines of the two companies with the lines, 
&c., at Salt End and a railway sanctioned by the North- 
Eastern Railway Act of 1909 is to be dropped. The Hull 
and Barnsley and Great Central Companies jointly are to 
builc a line joining the Hull and Barnsley with the West 
Riding and Grimsby Joint instead of a line sanctioned in 
the Hull and Barnsley Railway Act of 1909. 

The Lancashire and Yorkshire Bill is probably the most 
important of the provincial proposals. There is what 
may be called a Southport Avoiding Line, being a line 
between Ainsdale and Kew Gardens which will give access 
between Liverpool and Southport without going over the 
numerous road level crossings around Birkdale. Further 
extensions are to be made to Victoria Station, Manchester, 
at the east end, and the line outside Liverpool is also to 
be widened. No doubt in consequence of the excellent 
new coalfield at Askern near Doncaster, and to get the 
coal] readily to Goole for shipping, a fork is to be put in at 
Knottingley between the Doncaster and Goole lines. 
Short lines are to be built at Lostock Junction, Royton, and 
Goole, and the lines through Aintree sorting sidings are to 
be widened between Fazakerley Junction and a point 
near to Aintree Racecourse Station, also near Lostock 
Junction. The swing bridge over the Douglas at Hesketh 
Bank is to be converted into a fixed bridge. 

The chief features of the Bills of the Metropolitan, 
London Electric, City and South London, Metropolitan 
District, and Central London Railways were noticed in 
our last issue. The other further points are that the 
Metropolitan seeks statutory powers to run over the 
Great Western line at Bishop’s-road instead of by agree- 
ment, also to Ealing over the Great Western new line from 
Shepherd’s Bush; the City and South London seeks 
sanction wholly or partially to stop the traffic while the 
tunnels are being enlarged ; the District wishes to widen 
the line from the west side of Parson’s Green Station to 
the west side of Walham Green Station ; and the Central 
London asks for powers to carry dogs and to collect and 
deliver parcels. 

The Cambrian wishes to convert the swing bridge over 
the Dovey at Dovey Junction into a fixed bridge and part of 
the viaduct across the Glasslyn at Traethmaur into a solid 
embankment. The Isle of Wight Central seeks to absorb 
the Newport, Godshill, and St. Lawrence Railway Com- 
pany. 

An interesting proposal is that of the North Yorkshire 
Dales Company. There is already a Yorkshire Dales 
Company—a private concern, which owns a line operated 
by the Midland Company from Skipton to Grassington. 
The new company seeks powers to extend this line to 
Scorton on the Richmond branch of the North-Eastern 
Railway, with a junction with the North-Eastern Railway 
Northallerton and Hawes line at Leyburn. Running 
powers are asked for to Darlington, Middlesbrough, 
Northallerton, and Colne. Such a line would not only 
traverse a country where is no railway accommodation, 
but make a serious break into the Noith-Eastern pre- 
serves. The new company, however, seeks authority to 
make agreements with the North-Eastern and Midland 
Companies. 

The Great Northern wishes to widen on the up side the 
line to Nottingham near to Grantham and to make a 
new road, also a bridge over the Regent’s Canal, and to 
stop up Somers Bridge and part of Battle Bridge-road, 
and to take possession of a lay-by on the canal. 

The Barry wishes to buy lands and to enrol special 
constables, and the Humber Commercial Railway and Dock 
Company to build embankments in the Humber at 
Immingham on the inner side of the eastern and westerr 
jetties so as to widen the latter. 

Yet another Outer London Bill is proposed. The 
Northern Junction Railway seeks incorporation and powers 
to build a railway from the London and South-Western 
Railway at Brentford to the Great Northern at Wood 
Green, with junctions with the District at Park Royal, 
the Great Western at Brentham, and the Great Central at 
Wembley. Agreements are to be made with the Great 
Northern and Great Central Companies. 

Neither the London and North-Western nor the Midland 
has deposited a Bill. 

The most interesting item in the Caledonian Bill is the 
application for powers to construct and maintain hotels 
and golf courses. The Bankfoot Light Railway is to be 
transferred to the Caledonian. The North British has 
redeemed its promise made to the Private Bill Committee 
which considered and rejected the Lothians Bill this year, 
and seeks for powers to construct new railways in the 
Lothian coalfield and in Linlithgow and Fife. The 
Lothians Company has, however, revived its application 
for a and the proposed railways are to be for passenger 
traffic. 

A Bill has now been deposited for a railway and harbour 
at Barna in connection with the Galway as a Trans- 
atlantic port scheme. A new railway to join the Cavan 
and Leitrim Railway with the Sligo and Arigna Railway 
sanctioned in 1908 is also proposed. 








COUNTERBALANCED DEEP-WELL PUMP. 


A PNEUMATICALLY and hydraulically balanced deep 
well pump has recently been introduced by C. Isler and 
Co., Limited, of Southwark. One of these pumps is at 
present operating an 8in. deep well and is working on a 
total water lift of 350ft., 320ft. being below the surface 
and 30ft. above It is electrically driven and has been 
running now continuously night and day, Sundays included, 
since September, 1911. A second pump has a similar 
water lift, while a third is of a larger capacity than either 
of the foregoing, being designed to raise 12,000 gallons 
of water per hour on a lift of 250ft. below and about 30ft. 
above surface level. 

The arrangement is shown in the accompanying engrav- 
ing. The top portion of the pump is operated by a crank 
driven by helical gears. The motive power can, of course, 
be applied direct or through a belt. The single crank 
operates, by means of a connecting-rod, a cast iron cross- 
head which works in adjustable slipper guides. To this 
crosshead are attached three plungers, of which that in the 
centre works a tier of pump rods, The latter in their 








turn carry one of the firm’s three-leathered type 
buckets which operates in a metal barrel suspended at the 
lower end of the rising main. 

The two side rams work through stuffing-boxes fitted 
with metallic packing, the pressure on the rams being 
maintained by a cylinder filled with compressed air, there 
being the y ce ting pipe between the plunger 
barrels and the cylinder. In order to obtain a seal the 
lower portion of the cylinder is—as will be observed in the 
engraving—filled with oil. 

By means of this arrangement a variable counterbalance 
can be obtained to suit exactly the pumping water level, 
this ceing orought about by varying the air pressure in the 
cylinder. The advantages which Messrs. Isler claim for 
this system of counterbalancing are as follows :—(1) 
Silence in working ; (2) the obviating of wear and tear in 
the working parts; (3) adjustability of counterbalance 
by a variation of air pressure ; (4) the relieving of the 
crank shaft of over half the weight, as half the pull of the 
pump is taken up by the plungers, the weight of which is all 
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COUNTERBALANCED DEEP WELL PUMP 


carried on the floor or bottom of the pit ; (5) even turning 
moment, the variation of speed when passing over the top 
and bottom centres being eliminated ; consequently (6) 
elimination of back lash in the gear wheels ; and (7) that 
owing to there being a certain amount of thrust on the 
down stroke the work is considerably more even on all the 
bearings than is usually the case, the load on the crank 
shaft being equalised during the complete revolution. 

Messrs. Islers inform us that they have found in practice 
that they can, if necessary, entirely dispense with side 
slipper guides, and they have also found that the air in the 
air vessel requires only a few strokes of the compressor 
about once a week to maintain the required pressure, while 
owing to the type of packing employed the oil only requires 
replenishing about once a year. 








PROPOSED LEGISLATION AGAINST RAILWAY 
STRIKES IN AMERICA. 


Last spring there was every prospect of a strike of 
drivers on the railways in the eastern States of America, 
as 93.3 per cent. had voted for a stoppage of work unless 
the demands they had sent in for better pay were con- 
ceded, and all that stood in the way was the consent of the 
Grand Chief of the Brotherhood of Locomotive Engineers 
and his committee. 

The strike was, however, averted by masters and men 
agreeing that the dispute should be referred to a board of 
arbitration. How this agreement was arrived at is not ot 
immediate importance, nor is it necessary to state what 
the demands were nor the terms of the award. Suffice 
to say that the men did not get what they asked for nor 
anything like it. But what is of interest is that part of 
the award which deals with the question as to what was 
to be done with those railway companies which could not 
afford to grant advances, and of still greater interest are 
the recommendations as to legislation to make strikes 
among railway men illegal. 

As to the former the award says: “ Especially for the 
public utilities is it important that labour should have a 
just wage, and if the existing wages are not adequate they 
should be increased. If the increase in wages places the 
public utilities in a position that does not enable them to 
secure a fair return upon capital invested and maintain 
& proper reserve, they should be allowed to increase their 
rates until they are in that position. In short, the public 
utilities should not impose an undue burden upon the 
public by paying higher wages than are reasonable, nor 
should the public receive services from the railroads at a 
rate so low that labour does not receive fair compensation 
and capital its fair return.” In another place it is said 
that ‘“‘ the arbitrators feel that they should not deny an 
increase of compensation to the engineers (drivers) merely 
on the ground that the roads are unable to pay. They 
feel that the engineers should be granted a fair compensa- 
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tion. They, furthermore, believe it probable that g 
majority of the railroads in the district concerned are abjg 
to paya fair compensation. If theyare not able to do go 
with existing rates there is just cause for them to o 
again the question of an increase of rates with the Intey. 
State Commerce Commission.” 

On the subject of strikes the award says: “In the 
opinion of the Board the balance of power in the contro] 
of wages which was first with the railroads has now passed 
to organised railway labour. The railroad operators 
(officials), under the control of national and State Com- 
missions, and under the control of public opinion, are 
weaker than strongly organised unions. The latter, with. 
out any control through commissions, are, of course, also 
affected by public opinion, but not so directly.” Else. 
where it is said that the men “feel, under existing con- 
ditions, that the power to strike is their only weapon of 
defence against employers and the only means by which 
they can enforce a betterment of their conditions of ser- 
vice, They realise, too, that the extension of this prin- 
ciple of concerted action from one railroad to all the rail- 
roads in a section of the country gives them a most effec. 
tive weapon, and they are naturally loath to relinguish 
or impair it. . . However, if the principle be 
accepted that there are certain classes of service thus 
affected with a public interest, and men who enter them 
are not free concertedly to quit the service, then these 
men must be guarded in the matter of wages and condition 
by public protection, and this, it is believed, can best be 
done through an inter-state wage commission.” 

Such commissions must be provided with expert and 
statistical aid to enable them to undertake elaborate 
investigations of the facts bearing upon the economic con- 
dition of railway servants. When they have been in 
existence for several years they will have in their posses- 
sion the necessary facts upon which to make awards in 
individual cases, or, at all events, they will have the 
machinery and equipment necessary for gathering the 
facts promptly and interpreting them. These com- 
missions would also represent the public, which is a desir- 
able step, seeing that a coalition between masters and men 
to raise pay and rates simultaneously is possible, and they 
would see that unorganised labour secured as good treat- 
ment as organised. In the legislation establishing such 
commissions the better features of the Erdman Act and 
of the Industrial Disputes Act of Canada could be incor- 
porated. 

The award concludes thus: ‘It is well understood by 
the Board that the problem for which the above plan is a 
suggested solution is a complex and difficult one. The 
suggestion, however, grows out of a profound conviction 
that the food and clothing of the people, the industries, 
and the general welfare of the nation cannot be permitted 
to depend upon the policies and the dictates of any par- 
ticular group of men, whether employers or employés, 
nor upon the determination of a group of employers and 
employés combined. The public utilities of the nation 
are of such fundamental importance that their operation 
must not be interrupted and means must be worked out 
which will guarantee this result.” 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

THe Institution oF MECHANICAL ENGINEERS.—Storey’s- 
gate, St. James’ Park, London, 8.W. Further discussion upon 
“* Vapour Compression Refrigerating Machines,” by Mr. J. Wemyss 
Anderson ; and “ A Contribution to the Theory of Refrigerating 
Machines,” by Mr. John H. Grindley. 8 p.m. 


SATURDAY, DECEMBER 2lsrt. 


Tue INstiITUTION OF MUNICIPAL ENGINEERS.—Council meeting. 


Tue InstiruTion oF Locomotive ENGINEERS.—St. Bride's 
Institute, E.C. “Coal as a Factor in Locomotive Practice,” 
by Mr. J. Pelham Maitland. 


TUESDAY, DECEMBER 3lsr. 


Roya InstiruTion oF Great Britarn.—Albemarle-street, 
Piccadilly, W. Christmas Lecture Epilogues adapted to a 
juvenile audience :—(1) ‘‘ Atoms,” by Professor Sir James 
Dewar, F.R.S. 3 p.m. 


THURSDAY, JANUARY 2np. 
Royat InstiTruT1ion oF GREAT Britratn.—Albemarle-street, 





7 p.m. 


Piccadilly, W. Christmas Lecture Epilogues adapted to a 
juvenile audience :—(2) “Light,” by Professor Sir James 
Dewar, F.R.S. 3 p.m. 


SATURDAY, JANUARY 4ru. 


Roya Institution or GREAT Britarn.—Albemarle-street, 
Piccadilly, W. Christmas Lecture Epilogues adapted to a 
juvenile audience :—(3) ‘‘ Clouds,” by Professor Sir James 
Dewar, F.R.S. 3 p.m. 


TUESDAY, JANUARY 7ru. 


Roya InstiruTIon oF Great Britrarn.—Albemarle-street, 
Piccadilly, W. Christmas Lecture i io adapted to @ 
juvenile audience :—(4) ‘* Meteorites,” by fessor Sir James 
Dewar, F.R.S. 3 p.m. 


WEDNESDAY, JANUARY 8ru. 


Tue Society or MopEL AND EXPERIMENTAL ENGINEERS.— 
Caxton Hall, Victoria-street. S.W. Annual sale of scientific 
apparatus. 7 p.in. 

Tue InstTiruTIoN or AUTOMOBILE ENGINEERS.—At the 
Institution of Mechanical Engineers, Storey’s-gate, S.W. 
“The Training of’ Automobile Engineers,” by four members of 
the Graduates’ C itt 8 p.m. 


THURSDAY, JANUARY 9ru. 


Roya Institution oF Great Britrarn.—Albemarle-street, 
Piceadilly, W. Christmas Lecture Epilogues adapted to & 
juvenile audience :—{5) “‘ Frozen Worlds,” by Professor Sir 
James Dewar, F.R.S. 3 p.m. 














POSTGRADUATE SCHOLARSHIP IN NAVAL ARCHITECTURE, 
1913.—The Royal Commissioners of the 1851 Exhibition; acting 
on the recommendation of the Council of the Institution of 
Naval Architects, have appointed Mr. P. Y. Brimblecombe, late 
of Armstrong College, Newcastle-on-Tyne, to the above scholar- 
ship of the value of £200 per annum and tenable for two years, 
for the purpose of carrying out a course of research work in 
naval architecture at the Armstrong College. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Advance in Marked Bars. 

Txis week the Staffordshire marked bar houses have 
cent out circulars officially advancing prices of bars, hoops, 
sheets and plates of this description 10s. per ton. Thus the 
expectations of the last couple of weeks have eventuated sooner 
than had been expected, the anticipation having been that the 
advance, though inevitable, would be delayed until the ——_ 
part of next year, or until the January quarterly meeting itself. 
Marked bars now become £10 per ton and those of the Earl of 
Dudley £10 12s. 6d. for ordinary sorts. His lordship’s best 
bars become £12 2s. 6d., best best ditto £13 10s., and treble 
best £15 10s. per ton. Angles and tees of the few best iron 
firms who now roll these in iron become £11 as the basis price, 
£11 10s. best qualities, and £12 10s. double best. This is the 
fourth advance of 10s. per ton on each occasion in marked bars 
which has occurred this year, making a total advance of £2 
per ton, since when the year opened the “ standard ” was only 
£8 per ton. 


Advance in Merchant Bar Prices. 

Prices are advancing again as regards unmarked bars, 
and merchant qualities are quoted up this week 2s. 6d. to 5s. 
per ton, making the new figures £8 10s. to £8 12s. 6d., some 
sellers even standing out for more. There is a stiffening in 
common nuts and hurdle bars, prices ranging from £8 to £8 2s. 6d. 
delivered in the Darlaston and Wednesbury districts. Belgian 
houses will only quote for delivery three months ahead, and 
even then buyers are not able to place much dependence on the 
supplies from this source. So far this year merchant iron has 
also seen an advance of 30s. to 35s. and common bars 25s. to 
30s. per ton. Gas strip has just been advanced a further 5s., 
making the standard £8 10s. for lots of 25 tons and upwards, 
and £8 12s, 6d. for smaller lots. 


Pig Iron Mounting Up. 

There is, comparatively speaking, very little pig iron 
on offer, and there is some extravagancy about quotations, 
certain of which have just advanced again Is. 6d. to 2s, per ton. 
Ruling rates are as follows :—South Staffordshire, common 
forge, 61s.; part-mine, 67s. to 68s.; all-mine, 90s. to 95s.; cold 
blast, 125s.; Northamptonshire, 66s. and upwards; Derby- 
shire, 68s. and upwards. Sales of Northamptonshire were 
made at 67s, 9d. Ferro-manganese has advanced 10s. per ton, 
and the advance of 5s. per ton in hot-air all-mine pig iron of 
Staffordshire make advised a fortnight ago is now confirmed. 
Some addition is being made to the productive resources of 
South Staffordshire smelters, but present capacity falls a good 
deal short of demand. There are no stocks, which it is not in 
the power of the furnace owners to make. Prices are firmer 
than they were last week, and there is a good deal of maximum 
quotation, with the avowed object of discouraging business. 
There are many complaints about the high price of iron, and it 
is pointed out that brands which before the boom could be 
bought for 47s. are now quoted at 72s. During the present 
quarter forge qualities of pig iron, such as are produced in 
Staffordshire, Derbyshire and Northamptonshire, have advanced 
in price by something like 5s, 


Steel Makers on Top. 

Steel makers retain the dominating position which the 
great rush of demand during the past two years has given them. 
Sheets, bars, and billets are very strong at £6 2s. 6d. to £6 5s. 
Wire makers are finding rather less difficulty in getting steel 
wire rods, chiefly because of the constant increase in production, 
not only by German mills, the principal source of supply for this 
material, but also by British mills. The consumption of billets 
continues very large, and there are still great complaints of 
insufficient delivery, but it is thought that the mills are gradually 
overtaking the demand. All mills producing plates and sec- 
tions are operating at their full capacity and prices are unaltered. 
Billets and sheet bars are not in sufficient supply to enable users 
to accumulate normal working stocks, and prices continue high. 


Heavy Engineering. 

The engineering trades continue very busy in all 
branches, All the machine tool makers, many of the bridge 
builders, and some of the railway wagon firms are greatly pressed 
with work and are operating double turns. Demand is par- 
ticularly vigorous in the motor engineering industry. 


Ironworks’ Chilled and Grain Rolls Advanced. 


The Staffordshire Ironfounders’ Association in con- 
tinuance of the advance in best pigiron prices has advanced the 
prices of chilled, part chilled, and soft chilled rolls for ironworks 
mill use 10s. per ton, and grooved and grain rolls 5s. per ton. 
All descriptions of iron and steel works castings are also advanced 
5s. per ton. The engineering trades are busy enough to main- 
tain a strong and constant demand upon the foundries. Local 
ironfounders are sending large quantities of rolls of high quality 
both to the North of England and to South Wales. 


Japanese Government Tube Orders. 

It is reported that one of the largest wrought iron and 
steel tube works has just booked very important orders for the 
Japanese navy. The contracts are for steel boiler tubes, and it 
is stipulated that only British steel shall be employed. It is a 
long time since foreign admiralty tube orders of equal magnitude 
were secured hereabouts. A special staff of inspectors acting 
for the Japanese Government is to visit the successful works and 
superintend the manufacture at every point. 


Staffordshire Chain Work. 


; This week N. Bloomer and Sons, Limited, of Brierley 
Hill, have dispatched a big colliery surface hauling endless 
revolving chain approximately a mile in length to the order of a 
firm of Seotch colliery proprietors. Each link has a diameter 
of iéin. and was tested to a stress of 5§ tons. The whole was hand 
wrought and weighed 12 tons. The chain will be used for haul- 
ing tubs of coal up an incline half a mile long leading from the 
pit head to the railway siding for loading into wagons. Forks 
attached to the tubs connect with the links of the chain, keeping 
the tubs in place. Some time ago Messrs. Bloomer made a similar 
chain in {gin. diameter links and about a mile and an eighth long, 
and lately they sent to Manila a hauling chain 335 fathoms long 
made of bar iron 1 in. thick and weighing 16 tons. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Strong. 

THE attendance on the Iron Exchange was well up to 
the average, and pig iron continues extremely firm. In English 
brands, both Staffordshire and Northamptonshire, were higher, 
but Middlesbrough had a rather weaker tendency. Scotch also 
oo strong, and both Glengarnock and Eglinton were the turn 
higher, There was no quotable change to note in either finished 
iron or steel. Sheet lead was also unchanged, but whilst English 
tin ingots were the turn dearer copper was lower. 





Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 75s. 6d. to 76s.; 
Staffordshire, 74s. 6d. to 75s.; Derbyshire, 74s, 6d. to 75s.; 
Northamptonshire, 74s. to 75s.; Middlesbrough, open brands, 
75s. 6d. to 75s. 10d. Seotch: Gartsherrie, 82s. 6d.; Glengar- 
nock, 81s, 6d. (official, 82s.); Eglinton, 80s. 6d. to 81s. 6d.; 
Summerlee, 81s., delivered Manchester. West Coast hematite, 
85s. f.0.t. Delivered Heysham: Gartsherrie, 80s. 6d.; Glen- 
garnock, 79s. 6d. (official, 80s.) ; Eglinton, 78s. 6d. to 79s. 6d.; 
Summerlee, 79s. Delivered Preston: Gartsherrie, 81s. 6d.; 
Glengarnock, 80s. 6d. (official, 8ls.); Eglinton, 79s. 6d. to 
80s. 6d.; Summerlee, 80s. Finished iron: Bars, £8 15s. to £9; 
hoops, £8 12s. 6d.; sheets, £9 7s. 6d. Steel: Bars, £8 10s.; 
Lancashire hoops, £8 15s.; Staffordshire ditto, £8 10s. to £8 15s.; 
sheets, £9 to £9 5s.; boiler plates, £9 7s. 6d. to £9 12s. 6d.; plates 
for tank, girder, and bridge work, £8 10s. to £8 12s. 6d.; English 
billets, £6 12s. 6d. to £6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6 ; 
cold drawn steel, £10 5s. to £10 15s. Copper: Sheets, £92 per 
ton, 11d. per pound ; tough ingots, £81 10s. to £82 ; best selected, 
£81 15s. to £82 per ton ; copper tubes, 10}d.; brass tubes, 94d.; 
brazed brass tubes, 10d.; rolled brass, 84d.; brass wire, 84$d.; 
brass turning rods, 8d. to 84d.; yellow metal, 74d. to 7,5,d. per 
pound. Sheet lead, £22 to £22 10s. perton. English tin ingots, 
£230 per ton. 


The Lancashire Coal Trade. 

There was a rather larger attendance than usual on the 
Coal Exchange, and prices in all departments ruled firm. House 
coal shows more movement, but for slack and engine fuel prices 
had a higher tendency, especially for forward delivery. There 
was rather more being done in the shipping trade. Quotations : 
Best Lancashire house coal, 16s. 10d. to 17s. 10d.; good medium, 
15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 14s. 7d.; screened 
steam coal, 10s. 3d. to lls. 6d.; slacks, 8s. 6d. to 10s. 6d. at the 
pit. 

Manchester Royal Exchange. 

At a meeting of the proprietors of the Royal Exchange, 
held in Manchester on Tuesday last, a resolution was unanim- 
ously adopted authorising the directors to proceed with a Bill 
in the next session of Parliament to extend the present building 
so as to provide space enough for the next fifty years. It is 
proposed to cover an additional area of 12,000 square yards, 
the cost of which is estimated at £300,000. This added to the 
cost of the building—£800,000—-will bring the total cost of the 
scheme to £1,100,000. The cost of the previous Bill which was 
proposed was about £5000. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

There is again a strong tone in the hematite pig iron 
trade. The labour troubles on the East Coast, which affected 
trade hereabouts, are at an end, and by the close of this week 
there will be the same state of activity as was the case before 
the dispute. Supplies of coke are now coming to hand, and 
furnaces are being put into operation again. Large orders for 
iron are held at every works in the district, and much more 
iron could be disposed of than it is possible to make under exist- 
ing circumstances. Prices are firm, with parcels of mixed 
numbers of Bessemer iron at 86s. 6d. per ton net f.o.b. For 
special sorts of iron there is a steady demand, and rates run up 
to the region of 90s. per ton. Little business has been done in 
warrant iron of late, and the cash price remains at about 82s. 6d. 
per ton net. 


Iron Ore. 

For iron ore there is a brisk demand on local as well as 
general home account, and at the mines all through the district 
there is a busy state of affairs. There was no stoppage last 
week for raisers cannot boast of ore stocks, and smelters can do 
with all that comes to the surface. Some good shipments have 
been made to Scotch ports and also to some of the English iron 
smelting centres. Prices are, naturally, firm; good average 
sorts quoted at 18s. 6d. per ton, whilst the best ores are selling 
freely at 26s. 6d. per ton net at mines. Spanish ores are being 
imported in fairly large tonnages at 23s. 6d. per ton delivered 
to West Coast furnaces. 


Steel. 

There is a renewal of activity in the steel trade. At 
Barrow the rail mill was stopped altogether towards the end 
of last week, but it is at work again now. The plate mills were 
kept going the whole of the time. Big orders are held for ship 
plates, as makers are very anxious that nothing should happen 
to stop the big output that has been in existence for some 
months past. The smaller branches of the steel trade were 
kept going. The Barrow Steel Company had four of its blast 
furnaces at work, and much of the iron was used on the spot. 
New business continues to be plentiful. The demand for steel 
rails is steady with heavy sections at £6 12s. 6d. to £7 per ton. 
Ship plates are at £8 10s. per ton, and boiler plates are at £9 10s. 
per ton. 


Shipbuilding and Engineering. 

These trades present no new features. The programme 
of work before both shipbuilders and engineers is huge, and, 
owing to this fact, practically only two days’ holiday will be 
given in Christmas week. 


Shipping. 
The shipping trade is fairly well employed. 


Fuel. 

There is a full demand for coal. The supplies of coke 
are now more plentiful, but much heavier deliveries could be 
done with than was the case even before the dispute. East 
Coast sorts are quoted at 35s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Christmas Stop. 


Wirs the near approach of Christmas, when a more or 
less long stop will be made at the iron and steel works, and when 
most of the big firms will be stock-taking, very little buying of 
raw material is being done, and in practically all cases prices 
remain unchanged. Enormous quantities of Swedish iron have 
been coming into the city by rail and canal, and it is quite 
anticipated that quotations for the best will not long remain 
stationary, as they have been for a long time now. Not only 
is the demand for this iron keen, but there is the fact that Swedish 
ports will be closed shortly on account of ice, and if a good 
supply is not laid in now it would be May before any quantity 
could be obtained. Generally, the holidays appear to be 
arranged to operate from Christmas Eve until the end of the week 
with no total stop in the New Year, but there is a great deal of 
repair work to be done after the wear and tear of the past 
months, and notwithstanding the holidays quite a large number 
of men will be busily employed right through Christmas week 
overhauling machines and boilers. 


Round the Works. 

The year is retaining its record to the end, for important 
orders are still coming in at the big armament and industrial 
steel works. On another page of this issue will be found the photo- 
graph, specially taken for THE ENGINEER, of what is believed 





to be the largest ship ‘rudder ever made in two pieces. Messrs. 
Cammell, Laird and Co., who have-had the contract in hand at 
their Grimesthorpe Works, Sheffield,-dispatched the two pieces 
to Scotland this week, the heavier being drawn by road to Man- 
chester for shipment to Glasgow from the Ship Canal. At the 
same works what is understood te be the largest steering gear 
ever constructed is being made for the new Cunarder Aquatania. 
These extensive works are full of orders, on top of which will 
soon be coming, it is expected, forgings and castings for the 
battleship which the Fairfield Company is building for the 
Admiralty. In fact, 90 per cent. of the work turned out here 
is for the Admiralty. It is improbable that anywhere else is 
th re such an output of high-grade steel, the present tonnage 
being 2000 per week, and even this is insufficient to keep the 
firm’s own departments fully supplied. All the melting furnaces 
are, of course, at full pressure. Messrs..Cammell’s have also 
just completed four press columns, each we'ghing 40 tons, for 
a Lancashire firm, and other orders include several large guns, 
heavy tonnages of shell and sufficient spring and tire orders 
to keep those departments going for a long time yet. At both 
works—Cyclops and Grimesthorpe—extensions are being made, 
that at the latter being for the slicing and parting of ingots 
for tires. Speaking of extensions, I notice the immense struc- 
ture being built by Vickers Limited, on the new side of their 
works, is rapidly: nearing completion, and a new bridge has 
just been thrown across Upwell-street for the extension of the 
firm’s siding accommodation there. 


New Contracts. 

The London County Council, I learn, has placed an 
order with a Savile-street firm for 5000 pony-wheel tires, and 
another firm in the same district has a large contract for shaft- 
ing. A quantity of armour plate is in hand for a Spanish battle- 
ship, and the East India Railway has contracted with a Sheffield 
firm for fish bolts and nuts. For Monte Video the manufacture 
of steel girder joints is being hed forward at another esti.- 
blishment, and the Central Argentine Railway, I understand, 
has placed considerable orders for wheels, axles and springs 
with four firms. Two armament firms are engaged, amongst 
other things, on forgings in connection with the two cruisers 
being built on the Thames. 


Fuel. 

There is a good deal of activity in the steam coa_ 
market compared with a few weeks ago. The chief cause for 
this is undoubtedly the heavy demand for shipment supplies 
at the Humber ports to load the boats sent down from the 
Tyne during the strike. Collieries in a position to give prompt 
dispatch of supplies have obtained some very high figures. 
The terision has now relaxed to some extent, though there is 
still far more than a normal tonnage being consigned to East 
Coast ports. This extra demand would in itself have been 
quite sufficient to have firmed up the market, but with the 
activity in manufacturing trades and the desire to accumulate 
floating stocks for use during the holidays, when pits will stand 
for a few days, the colliery position is doubly strengthened. At 
many pits orders are heavily in arrear, and this will put things 
on very well until the opening of the shipping season next year. 
For forward business higher prices are being quoted than were 
current a week or so ago, but buyers are holding off the market 
until a more normal state is in evidence. Prices generally are 
higher, and it is reported that for best South Yorkshire hards 
as much as 16s. at the pit has been obtained for accommodation 
lots. This, however, was an exception, for ordinary quotations 
stand now at per ton at the pits :—Best South Yorkshire hards, 
12s. 6d. to 13s.; best Derbyshire, 12s. to 12s. 6d.; second 
qualities, 10s. 6d. to 11s. 6d.; steam cobbles, 10s. 6d. to 11s.; 
steam nuts, lls. to lls. 6d. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Cardiff Quotations. 

Best Admiralty, large, 18s. to 18s. 6d.; best seconds, 
17s. 6d. to 18s.; seconds, 17s. to 17s. 6d.; ordinaries, 16s. 9d. 
to 17s.; best drys, 17s. 9d. to 18s. 6d.; ordinary drys, 16s. to 
17s. 3d.; best bunker smalls, 14s. 6d. to 15s. 6d.; best ordinaries 
14s. to 14s. 6d.; cargo smalls, 13s. to 14s.; inferiors, 12s. to 13s.; 
washed smalls, 14s. 6d. to 15s.; best Monmouthshire black vein, 
large, 17s. to 17s. 6d.; ordinary Western, 16s. 9d. to 17s.; best 
Eastern Valleys, Ifs. to 16s. 6d.; seconds, 15s. 6d. to 16s. 
Bituminous: Best household, 19s. to 20s.; good households, 
17s. to 18s.; No. 3 Rhondda, 17s. 6d. to 18s. 6d.; smalls, 14s. to 
lds.; No. 2 Rhondda, large, 15s. 6d. to 16s. 3d.; through, 14s, 
to 15s.; No. 2 smalls, 13s. to 14s.; best washed nuts, 16s. to 17s.. 
seconds, 15s. to 16s.; best washed peas, 14s. 6d. to 15s.; seconds; 
13s. to 14s. Patent fuel, 19s. 6d. to 21s. Coke: Specia, 
foundry, 3ls. to 33s.; good foundry, 27s. 6d. to 30s.; furnacel 
24s. to 26s. 6d. Pitwood, 21s. 6d. to 22s. 


Newport (Mon.). 

All last week business was in a most prosperous vein 
The docks were crowded with vessels, and many were kept 
several days waiting for loading berths. Sellers only had small 
lots for disposal, and were often able to secure prices in advance 
of nominal quotations. Latest :—A quieter feeling was noticed 
in most branches; this, of course, is one of the characteristic 
marks of the Christmas season. Latest prices, steam coal :— 
Tonnage expected to be delayed. Colliery owners have full 
stems, and there are more than enough ready steamers in dock 
to keep them fully engaged for several days. Steam coal : 
Best Newport black vein, large, 16s. 9d. to 17s. 3d.; Western 
Valleys, 16s. 6d. to 16s. 9d.; Eastern, 15s. 9d. to 16s. 3d.; other 
sorts, 15s. to 15s. 6d.; best smalls, 12s. 6d. to 13s. 6d.; seconds, 
lls. to 12s. Bituminous: Best house, 18s. to 18s. 6d.- seconds, 
16s. to 17s. 6d. Patent fuel, 19s. to 20s. Pitwood, ex ship 
19s. to 22s. 6d. 


Swansea. 

General condition of the anthracite trade remain 
unchanged, the undertone being steady to firm. Swansea large 
coal is scarce and values are again slightly advanced. Red vein 
is a strong market. Machine-made nuts and cobbles are moving 
satisfactorily. Beans are slow, rubbly culm firm at last figures, 
also duff. Closing quotations :—Anthracite: Best malting, 
23s. 6d. to 25s. 6d. net ; seconds, 22s. 6d. to 23s. net ; big vein, 
19s. 6d. to 21s. 6d., less 24 ; red vein, 15s. 9d. to 16s. 6d., less 24 ; 
machine-made cobbles, 21s. 9d. to 23s. 9d. net; Paris nuts, 
23s. 6d. to 26s. 9d. net; French nuts, 23s. 6d. to 27s. net ; 
German nuts, 23s. 6d. to 26s. 9d. net; beans, 20s. 6d. to 23s. 
net ; machine-made large peas, 12s. to 14s. net ; rubbly culm, 
6s. 9d. to 7s. 3d., less 2}; duff, 4s. 9d. to 5s. 6d. net. Steam 
coal: Best large, 17s. 6d. to 19s., less 24; seconds, 14s. 9d. to 
17s. 6d., less 2}; bunkers, 13s. 6d. to 17s., less 24; smalls, 
10s. 6d. to lls. 9d., less 2}. Bituminous: No. 3 Rhondda, 
17s. 6d. to 19s., less 2}; smalls, 13s. 6d. to 15s. 6d., less 24; 
through, 15s. to 15s. 6d., less 2}. Patent fuel, 17s. to 17s. 9d. 
less 24. 


Iron and Steel. 

Latest quotations: Pig iron, hematite, 82s. 3d. cash, 
82s. 7d. month ; Middlesbrough, 66s. 7d. cash, 66s. 11d. month ; 
Scotch, 72s. 7$d. cash 72s. 114d. month; Welsh hematite, 90s. 
to 92s. 6d. d.d. nominal ; East Coast, 89s. 6d. to 90s. c.i.f.; West 
Coast, 90s. c.i.f. Steel bars: Siemens, £5 17s. 6d. to £6; 
Bessemer, £5 17s. 6d. per ton; heavy sections, £6 7s. 6d. to 
£6 10s.; light, £6 10s, to £6 15s. Other quotations: Copper, 
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Lead: English, £18 11s. 3d.; 


£74 5s. cash, £75 5s. three months. 
Silver, 29}d. 


Spanish, £18 Is. 3d. Spelter, £26 10s. per ton. 
per ounce. Iron ore, Rubio, 22s. to 22s. 6d. 


Tin-plate. 

Block tin, £220 cash, fifteen and three months ; ordinary 
plates, 15s. 6d.; ternes, 26s.; C.A. roofing sheets, 30 g., £10 5s. to 
£10 10s. per ton ; big sheets for galvanising, £10 5s. to £10 10s,; 
finished black plates, £11; galvanised, 24 g., £12 5s. to £12 10s, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


General Conditions. 

So far as the amount of work on hand is concerned, the 
position of the iron and steel trades could scarcely be better. 
Manufacturers are pressed for deliveries in practically all 
branches. The railway strike of last week had a very serious 
effect upon the pig iron trade in the North, and it is impossible 
to measure the full extent of the interruption which it caused to 
business. It was hoped that the effect upon the trade would 
be small and that there would be no serious interference with 
the course of output, but owing to the prolonging of the strike, 
supplies of fuel did not come to hand, and consequently a 
large number of furnaces were run on slack blast, and in some 
eases were damped down. During the whole of this year the 
supply of coke has been a long way short of requirements, and 
makers have had no opportunity of aceumulating stocks. 
The ironmasters were never so full of work as they are at present, 
and therefore it was much to be regretted that when they were 
so busy the railway strike should have so seriously upset the 
operations. Several of the furnaces which were put on slack 
blast have resumed operations, and it is expected business will 
soon settle down to the normal. 


Cleveland Pig Iron. 

The pig iron market has taken an unfavourable turn 
during the past few days, once more disappointing the hopes 
encouraged by the improvement before the strike. The change 
appears to have been caused mainly by external circumstances 
such as the recent strike, and the present depressed state of 
the stock markets. The depression originated in Wall-street, 
and threatens to assist in keeping trade dull over the Christmas 
holidays. Extreme quietness characterises the market, and 
consumers are not at all keen to buy forward as they were a 
fortnight ago. Cheering reports, however, are current as to the 
progress made with regard to the blast furnaces resuming 
operations—slack blasting enforced by the strike having been 
so far as possible stopped. Some of the furnaces, however, 
are not getting away as satisfactorily as could be wished. The 
reduced production has led to large withdrawals of iron from 
Connal’s public stores. The stock now stands at 243,543 tons, 
or 10,158 tons below what it was at the beginning of the month. 
At the Tuesday market a small business was done in No. 
G.M.B. Cleveland pig iron at 67s., but on Wednesday the 
price stiffened a little, and although a small lot was said to have 
been sold at 67s. 44d. the recognised quotation was 67s. 3d. 
No. 4 foundry and No. 4 forge are each quoted about the same 
price as No. 3, while mottled and white iron are in the neigh- 
bourhood of 66s. 9d. No. 1 Cleveland iron is put at 70s. Middles- 
brough warrants closed on Wednesday night at 66s. 9d. cash 
buyers. 


Hematite Pig Iron. 

The serious position which was facing makers of 
hematite pig iron during the whole of last week was averted at 
the very last moment, and instead of a wholesale damping down 
of furnaces which looked more than likely, the trade is going on 
its way as usual. The situation in the East Coast hematite 
pig iron trade is very favourable to the producers, and values 
are higher than for some years past. The excellent reports 
from other districts are calculated to strengthen the position 
of makers in the North-East district. Besides this, the supply 
of iron is yet very short of requirements, there is practically 
none available for prompt delivery, and, furthermore, there are 
no stocks upon which to draw. The strike interference of last 
week caused several makers to curtail their output, and, of 
course, some are now well behindhand with deliveries on con- 
tract. There has not been much business passing this week, 
but makers are not at all anxious. They have excellent order 
books and do not feel inclined to sell too far ahead. The 
market is very firm, and 82s. 6d.—the prompt price of East 
Coast mixed numbers—is nominal, applying only to such 
deliveries as makers can give against current contracts. The 
price for delivery over the early months of the new year is 83s. 


Iron-making Materials. 

Very little new business has been done in foreign ore 
this week. The market is now a little easier owing to a decline 
in freights, though rates would appear now to be stiffening some- 
what. Recently 6s. 6d. was reported as having been charged for 
Bilbao-Middlesbrough, but the latest quotation is 6s. 9d. That, 
however, is about a shilling less than the rates recorded in the 
late summer and autumn. The sellers’ price of best Rubio ore 
is now 22s. 9d. There are now heavy imports of foreign ore into 
the Tees. So far this month over 90,000 tons have been imported. 
The price of coke is purely nominal. Supplies against contracts 
are coming in now the strike is over a little more freely, but the 
searcity is phenomenal and there is no prompt coke available. 
In this district several new coke ovens are being constructed 
in order to cope with the unprecedented demand. 


Manufactured Iron and Steel. 

Producers report a quiet demand just now, but their 
position is not in the least weakened, because they are so well 
supplied with orders that they are independent of the market, 
and will be for some considerable time. All prices are main- 
tained and consumers do not expect to see quotations lower than 
they are at present. Especiallyis this so in the case of plates, 
angles, and other shipbuilding materials, for the shipbuilding 
industry has never been as brisk as it is at present or had such 
excellent prospects of continuing the present activity at their 
works. There is also considerable activity in steel rails, the 
minimum price of which is now £6 15s. net f.o.b. Common iron 
bars are £8 10s.; best bars, £8 17s. 6d.; best best bars, £9 5s.; 
iron ship plates, £8 ; iron ship angles, £8 10s.; iron girder plates, 
£8 2s. 6d.; iron boiler plates, £8 17s. 6d.; iron sheets, singles, 
£8 7s. 6d.; iron sheets, doubles, £8 12s. 6d.; packing iron, £6 15s.; 
light iron rails, £7; steel bars, basic, £8; steel bars, Siemens, 
£8 5s. to £8 10s.; steel ship plates, £8 5s.; steel girder plates, 
£8 2s. 6d.; steel boiler plates, £9; steel joists, £7 7s. 6d. to 
£7 10s.; steel ship angles, £7 17s. 6d.; steel sheets, singles, £8 15s.; 
steel sheets, doubles, £9 ; steel hoops, £8 2s. 6d.; steel strip, £8, 
all less the usual 2} per cent. f.o.t. Steel railway sleepers are 
£7 2s. 6d. net f.o.b.; cast iron railway chairs are £4 10s. to 
£4 12s. 6d.; cast iron pipes, Ijin. to 2in., £6 12s. 6d. to £7; 
3in. to 4in., £6 5s. to £6 7s. 6d.; 5in. to 24in., £6 to £6 2s. 6d.; 
and cast iron columns, plain, £7 7s. 6d. f.o.r. at makers’ works. 
Tron and steel galvanised corrugated sheets, 24 gauge, in bundles, 
stand at £12 15s. to £13 f.0.b., less the usual 4 per cent. 


Coal and Coke. 

. The coal trade, which suffered temporarily in common 
with other industries from the railway strike, is again in full swing. 
The demand for all grades is brisk, but until producers can clear 
the present surplus of tonnage they are not in a position to offer 





plies, and quently values are quoted at firm 
For December shipment there is little free coal to offer, 
and for the few lots available full prices are obtainable. There 
is a brisk all-round inquiry for January delivery, and prices 
indicated are firm, although much below the current level. 
Best qualities of Durham gas coals are quoted about 16s. per 
ton f.o.b., and seconds at 15s. 6d. A good demand for bunker 
coals is reported, and the price of ordinaries is at 14s. 9d., with 
best at 15s. 6d. f.o.b. Of coke there are better reports_as_to 
delivery, but it is still unquotable. 


further 
figures. 





Tees-side Developments. 

It was announced this week that negotiations were 
proceeding with the Tees Conservancy Commissioners for a very 
large area of land on the north bank of the Tees for the purpose 
of constructing new shipbuilding and engineering works. The 
utmost reticence is shown as to the firm concerned, but it is 
understood that close upon 25 acres of land will be required for 
the construction of the works. The prospective site is stated to 
be near Billingham Creek. Further evidence of the importance 
of the river Tees is the remarkable development of the works of 
Smith’s Docks Company. This firm is rapidly extending its 
operations, and at present two large dry docks are in the course 
of construction. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Easier Tendency of Warrants. 

Tue Glasgow pig iron warrant market has been less 
active this week and there has been a downward tendency in 
prices. Since the end of the railway strike in the North of 
England the demand for iron has fallen away, as there is not 
now the apprehension of a scarcity of supply that was felt when 
furnaces were blown out in the Cleveland district, and makers 
availed themselves of the strike clause in their contracts to reduce 
and in some cases altogether to stop deliveries of iron. The 
quantity of Cleveland iron sent into Scotland in the past week 
was 13,376 tons, and while this is considerably larger than the 
average of recent weeks, it falls short of the import of the corre- 
sponding week of last year by 2964 tons. The nearness of the 
holidays makes users of iron less anxious about supplies, and they 
are not desirous of acting in such a manner as would put up 
prices against themselves at a time when stocks were declining 
and the output of iron had been curtailed. Business has been 
done in Cleveland warrants since last report from 67s. Id. to 
66s. 6d. cash, 67s. 24d. to 66s. 103d. one month, and 67s. 84d. 
to 67s. 5d. three months. A quantity of iron has also been pur- 
chased at 67s. 14d. for delivery in twenty-four days. 


Firmness in Scotch Pig Iron. 

The weakness in warrants does not affect the position 
of Scotch pig iron to any appreciable extent. Indeed, one or 
two brands are quoted 6d. higher than a week ago. Demand has 
continued active and makers have been pressed for delivery. 
Govan and Monkland are quoted f.a.s. at Glasgow, Nos. 1, 
76s. 6d.; Nos. 3, 75s.; Carnbroe, No. 1, 80s.; No. 3, 76s.; Clyde, 
No. 1, 82s.; No. 3, 77s.; Calder and Summerlee, Nos. 1, 82s. 6d.; 
Nos. 3, 77s. 6d.; Gartsherrie, No. 1, 83s.; No. 3, 788.; Langloan, 
No. 1, 83s. 6d.; No. 3, 78s. 6d.; Coltness, No. 1, 99s.; No. 3, 
8ls.; Eglinton, at Ardrossan or Troon, No. 1, 77s.; No. 3, 76s.; 
Glengarnock, at Ardrossan, No. 1, 83s. 6d.; No. 3, 78s. 6d.; 
Carron, at Grangemouth, No. 1, 83s.; No. 3, 78s.; Shotts, at 
Leith, No. 1, 82s.; No. 3, 77s.; Dalmellington, at Ayr, No. 1, 
78s. 6d.; No. 3, 76s. 6d. perton. An additional furnace has been 
put in blast, and there are now ninety furnaces in operation in 
Scotland, compared with eighty-four at this time last year. 


The Hematite Trade. 

There has been considerably more activity in the ore 
trade and also in the demand for hematite. Freights are not 
now so onerous, and should they decline still further the present 
level in ore imports is not unlikely to increase. In addition 
to recent larger purchases of Cumberland hematite consumers 
and merchants have been securing increasing quantities of 
Scotch hematite for delivery over the earlier months of the 
coming year. The current quotation of Scotch hematite pig 
iron is 87s. 6d. for delivery to Scotch steel works. Cumberland 
hematite warrants are at 82s. 3d. f.o.b. at Cumberland ports, 
and a few days ago 5000 tons were purchased at 83s. for delivery 
three months hence. 


Finished Iron and Steel. 

The activity in the steel trade appears to be as great 
as ever. Home contracts are still in arrear as regards delivery, 
although the makers are doing everything in their power to 
facilitate the business. Prices in the home trade are for steel 
ship angles £8, ship plates £8 7s. 6d., bars, £9, and boiler plates 
£9 2s. 6d. per ton. David Colville and Sons quote Siemens 
steel plates, marine boiler quality, £9 12s. 6d., land boiler quality 
£9 7s. 6d., bars, boiler quality, £9 10s., and ship quality £9 per 
ton. All the above quotations are subject to the usual 5 per 
cent. discount for Ciyde delivery. Merchant business for 
abroad has been active and pressing. A good deal of ship- 
building material of excellent quality is being taken for export 
at prices which show some advance on those recently current, 
There is also a large foreign demand for a variety of structural 
material, and shippers complain that railway and shipment 
facilities are less prompt and satisfactory than they could desire. 
While the home manufacture is so busy. it may be of interest to 
note that the imports of steel have been increasing. Official 
returns now avaiialle show that during November no less than 
10 921 tons of steel, valued at £90,933, were imported into 
Scotland, of which 7747 tons came from the Continent and 3174 
tons from the United States. At the present time agents are 
reported to be offering large quantities of German made material 
in this district at tempting prices, but the quality is not guaran- 
teed, so that users hesitate to purchase. Makers of malleable 
iron have had to deal with a shortage of raw material, but they 
are turning out fair quantities of finished goods, and they have 
good orders in hand. They quote crown bars £8 10s., best bars 
£8 17s. 6d., and best horse-shoe iron £9 per ton, subject to the 
usual 5 per cent. discount for Clyde delivery. 


Orders for Railway Wagons. 


The Caledonian Railway Company has placed orders— 
for the most part with Scotch makers—for 200 wagons, Of 
these 100 are to be heavy twin or double wagons, and the other 
100 of the 20-ton size. It is hoped that these additions to plant 
will obviate to some extent the inconvenience felt by traders 
generally, and especially in the coal and iron trades, from want 
of sufficient haulage facilities. 


The Coal Trade. 

There has been great activity in the home department 
of the coal trade. Cold and stormy weather has increased the 
demand for house coal, and merchants are finding difficulty in 
obtaining adequate supplies. There is no scarcity of coal at 
the pits, as the colliers have been giving large outputs in antici- 
pation of the holidays ; but the supply of wagons for delivery is 
in many cases very short, and not only is ther. delay, but prices 
have also been put up against the buyers to such an extent that 
it is no easy matter for them to secure a profit on their transac- 
tions. Prices in the retail coal trade are somewhat higher. 
Shipment business is on a fairly active scale, and steam and 
house coal are 3d. to 6d. per ton higher, f.o.b. delivery. 





CATALOGUES. 





ARCHDALE AND Co., Limited, Ledsam-street, Birmingham,— 
A new sectional catalogue has reached us. It has reference 
to high-speed drilling machines. Many of the firm’s latest 
types of radial drills are illustrated and described. (oxi, 
words, dimensions, and all other particulars of interest to buyers 
are included. The catalogue constitutes one of the best pub. 
lications of its kind we have seen, and contains much whic|, 
should interest those iated with engi ing workshops. 

Tuomas WHITTLE AND Sons, Limited, Warrington.—This is 
catalogue dealing with belting. This belting is a combinativy 
of leathen and steel links, and is so constructed that the surface 
in contact with the pulley is of leather only and of large area, 
It is made for use in V pulleys, and, owing to its absolute flex. 
bility Brips the pulley so tightly that even when slack it will sti! 
drive. Jith all this grip the makers state there is not t},. 
slightest tendency to jam in the pier but the belt leaves jt 
quite freely, and runs equally well at high or low speeds. ‘'jie 
belting, it is claimed, is not ted by dust or grit, and works 
equally well wet or dry. No fast is required, as a belt 
may be pulled apart at any link by unscrewing one screw, 
The belting is made from selected leather, and is said to be 
practically indestructible. 

Tue SrurTrevant ENGINEERING Company, Limited, 147, 
Queen Victoria-street, London.—Catalogue No. 1701 has 
reached us. It is entitled “The Economical Grinding of 
Limestone.” It is claimed that the Sturtevant system of limne- 
stone crushing and grinding is in many respects a distinct 
advance on the various systems advocated, its chief feature 
being the separation of the screening mechanism from tho 
grinding machine, together with a means of circulating the 
material in such a manner as to give the best results. The 
machines chiefly utilised in the system are the Sturtevant 
patented “ring roll” mill and the Sturtevant-Newaygo patented 
screen separator. These machines handle the material from 
the preliminary crusher, the product from the screen being taken 
out continuously down to any required fineness. The catalogus 
is admirably got up, and describes the system in a clear an 
concise manner. 

James Kerra AND BriackmaNn Company, Limited.—A pam. 
phlet having reference to the Keith light has reached us. |t 
contains some interesting information concerning high-pressure 
incandescent gas lighting. It is pointed out that using the 
ordinary town gas under pressure is equivalent to a large reduc- 
tion in price per thousand cubic feet, light for light. In some 
instances this reduction amounts to as much as 75 per cent., 
which would mean reducing the price of gas to 7}$d. per 1000) 
cubie feet, taking the average price of gas at 2s. 6d. per L0U0. 
The above result is obtained by the use of a Keith rotary com- 
pressor to increase the normal pressure to about 54in. water 
column, together with inverted lamps and fittings specially 
constructed for use with the increased pressure. The gas being 
supplied at the increased pressure to the special burners ensures 
a larger volume of air being drawn into complete combustion, 
the result being a more intense or concentrated flame, which, 
in conjunction with the mantle, gives the high efficiency claimed, 
averaging 60 candle-power per cubic foot of gas consumed 
per hour. 

















PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. A. Smart, consulting engineer, hitherto of Erith, Kent, 
asks us to state that his address is now 5, London Wall-buildings, 
London, E.C. 

Loupon Broruers, Limited, of 39, West Campbell-street, 
Glasgow, have appointed as their London representative Mr. 
John Pickworth Reynolds. 

Messrs. Lopce BrorHers AND Co. ask us to state that after 
Christmas their new address will be at Wrentham-street, 
Birmingham. The telephone number will be Midland No. 2200 
(two lines), private branch exchange, and the telegraphic address 
will be as at present, “ Igniter, Birmingham.” 

W. F. Stantey anv Co., Limited, inform us that they have 
been compelled to provide much larger office accommodation, 
and that they will now occupy the whole of the upper part of 
286, High Holborn, where their show-rooms have been on the 
ground floor for some time, retaining their old offices at 4 and 5, 
Great Turnstile for export only. 








Tue Socrery or Enorineers (INcORPORATED).—The third 
annual general meeting of the Society of Engineers (Incorporated 
was held at the Society’s offices, 17, Victoria-street, Westminster, 
on Monday, December 9th, 1912, at 5.30 p.m., Mr. John Kennedy 
(President) being in the chair. It was announced that the 
ballot for the election of Council and officers for 1912 showed 
that the following had been duly elected :—President, Arthur 
Valon ; Vice-presidents, H. C. H. Shenton, Norman Scorgie, 
T. E. Bower ; members of Council, Henry Adams, C. T. Walrond, 
Percy Griffith, H. C. Adams, J. R. Bell, 8. Cowper-Coles, H. P. 
Maybury, B. H. M. Hewett, F. H. Hummel, G. A. Becks ; 
associate member of Council, R. J. Simpson ; Hon. Secretary 
and Treasurer, D. B. Butler. It was announced that premiums 
for papers read at meetings and published in the Journal during 
1912 had been awarded as follows :—The President’s Gold Medal 
to Mr. W. P. Durtnall, for his paper on “* The Generation and 
Electrical Transmission of Power for Marine Transportation.” 

e B Premi value £5 5s., to Professor Herbert 
Chatley, for his paper on “ Resistance to Rolling.”” The Clarke 
Premium, value £5 5s., to Mr. Gerald O. Case, for his paper 
on ‘“ Ligno-concrete.” The Bernay’s Premium, value £2 2s., 
to Mr. J. P. Harris, for his paper on “ The Construction of a 
London County Council Low-level Sewer from Battersea to 
Deptford.” A Society’s Premium, value £2 2s., to Mr. P. J. 
Waldram, for his paper entitled ‘ Test Deflections in Reinforced 
Concrete.” 

LiverPoot ENGINEERING Socrety.—On Wednesday last a 
paper was read before the above Society by Mr. L. H. Chace. 
M. Inst. C.E., on ‘A Proposed Bridge Across the Mersey.” 
The author suggested a suspension bridge 200ft. above high- 
water to clear the shipping, and a new kind of approach consist - 
ing of a reinforced concrete building looking rather like the 
Roman Coliseum and part of Trajan’s Column. It is provided 
with a helical roadway for all kinds of traffic making 44 turns. 
The external diameter of the roadway is 300ft., and the internal 
diameter 200ft. The space 200ft. diameter inside the helix is 
suggested to, be used for office buildings lighted from the road- 
ways and with access from a central well. The following are 
the chief dimensions of the proposed bridge :—-Main span, 
2700ft.; towers, 500ft. high, height of bridge above high water, 
200ft.; depth of girders, 50ft.; weight of girders, 2100 tons ; 
width between girders, 50ft.; width between towers, 300ft.: 
cables (410 square inch each); weight, 6400 tons ; total cost, 
exclusive of land and legal expenses, not exceeding £825,000. 
The author suggests a system of making the space between the 
towers wider than the girders, and making each cable hang 
in a plane inclined to the vertical at such an angle that the planes 
intersect in a line which is 20ft. vertically above the centre line 
of the floor of the bridge, and which is approximately the 
vertical centre of the wind pressure. By this method of construc- 
tion the author claims that the hanging structure cannot be 
moved laterally asa whole. It is, however, subjected to some 
slight torsion due to an exeess of ordinary load on one side: 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THE iron market over here remains in a firm condition, 
the different branches being generally well engaged. For- 
tunately, the Balkan War has not had any marked influence, 
except in so far as continued reserve on the part of dealers 
js noticeable. The tone all round is stiff, and reports from one 
of the leading ironworks on the Saar state that the number of 
contracts and specifications show an increase of 30 to 90 per 
cont. as compared with this time last year. The Pig Iron Con- 
vention has recently resolved upon an advance in the export 
prices to Switzerland. A very strong business continues to be 
transacted in semi-finished steel, both for home and foreign 
consumption ; indeed, this is the best inquired for article next 
to crude iron. For bars a most animated demand also comes in, 
and rates are consequently exceedingly stiff. The plate and 
sheet business has been just a trifle unsettled during this and 
the past week; still, a good activity is maintained at the 
various mills. In the inland pipe industry occupation has 
remained brisk, and railway material is in excellent request 
both locally and on foreign account. Little business is being 
done in girders for home consumption, while the export trade 
remains very animated, Sectional iron is brisk ; for deliveries 
in the first quarter of next year an advance of M.2.50 p.t. 
has been resolved upon. At a meeting of the Wire Rod Conven- 
tion on December 9th the prolongation of the Convention 
till June 30th, 1913, was resolved upon. At the engineering 
and construction shops a very brisk activity continues and the 
work in sight will keep the mills busy till far into next year. 





Production of Pig Iron. 

According to official statements given by the Union 
of German Iron and Steel Masters, the output of pig iron in 
Germany, including Luxemburg, for November, 1912, was 
1,537,205 t., as compared with 1,633,539 t. in October, 1912, 
and 1,323,683 t. in November, 1911. Production in the different 
sorts of pig iron was as follows :—Foundry pig, 300,008 t., 
as compared with 259,079 t.; Bessemer, 33,563 t., as compared 
with 41,687 t. in November, 1911 ; basic, 907,832 t., as compared 
with 831,662 t.; steel and spiegeleisen, 195,664 t., as compared 
with 142,862t. in November, 1911; forge pig, 40,138 t., as 
compared with 38,393 t. in November, 1911. ring the period 
from January Ist to November 30th, 1912, the output in pig 
iron amounted to 16,286,546 t., as compared with 14,166,373 t. 
in the corresponding period the year before. 


The Steel Convention. 

Deliveries of the Steel Convention in November, 1912, 
were 492,647 t., as compared with 540,586 t. in October this year 
and 488,670 t. in November, 1911. Of the above quantity 
148,150 t. were semi-finished steel, as compared with 161,433 t. 
in November last year and 164,380t. in October this year ; 
railway material, 200,437 t., as compared with 198,567 t. in 
October this year and 182,381 t. in November last year ; sec- 
tional iron, 144,060 t., as compared with 198,567 t. in October of 
this year and 144,856 t. in November, 1911. 


The German Coal Trade. 

The reports given concerning business on the coal 
market here do not show any change, the short supply of wagons 
remaining the cause of much complaint. Rates are stiff all 
round, 


Austria-Hungary. 

The iron and steel market has been very quiet during 
the week, the disturbing influence of the Balkan War having 
been generally felt. There is no enterprising spirit, and a lack 
of orders prevails. On the whole a fairly regular, though 
limited, activity is maintained at the principal shops. 


Firm Tone in Belgium. 

There have again been eo accounts coming in con- 
cerning the business in iron and steel, and further advances 
are reported, which speak well for the present condition of the 
iron and allied industries. The rise in the prices for semi- 
finished steel that was resolved upon on the 28th of last month 
for home deliveries has recently been followed by advances in 
the export prices for steel rails. According to a Brussels report, 
the rise is 2s. 6d. p.t. for export, the list quotation now being 
117s. 6d. Fresh orders are coming in freely in nearly all branches 
and the occupation generally has been brisk during this and the 
last week. A strong demand continues for fuel of all kinds, 
with prices tending upwards, 


Iron and Steel in France. 


i The healthy condition of previous weeks has continued 
in the different branches of the iron business, and quotations 
are very firmly maintained. At a recent tendering for one 
million tons coal for the French State Railways 150,000 t. were 
granted to the collieries of the Nord and Pas de Calais Departe- 
ment, 420,000 t. were given to the briquette works of that 
district, 350,000 t. were granted to England, and 110,000 t. 
to Germany. 








AMERICAN NOTES. 
(From our own Correspondent.) 


. New York, December 4th. 
THE increase of business continues to be largely in excess of 
deliveries. The Steel Corporation gained over one million tons 
in November in excess of deliveries. Independents show great 
gains. Most mills are sold up to April-June next year, and this 
fact and the uncertainty as to prices of raw material are develop- 
ing. More or less speculation is visible in dealings, and manu- 
facturers are opposed to it or permitting it. The scarcity of 
labour is still the subject of anxiety. Coke continues to advance. 
Ore is higher than last year, and heavy dc tic and foreig 
orders are being placed. Crude steel is still creeping up, and all 
raw or semi-crude supplies are reaching higher levels. The 
conditions next year in iron and stee! threaten to be more 
troublesome, especially in the latter half. While it is currently 
stated mills are sold up seven to ten months, it is true that more 
or less capacity is reserved. The pressure is very strong to 
sell all capacity. The big city contracts for subway work and 
bridges are still in abeyance. The market has discounted their 
effect. Transportation facilities are taxed, and nearly all roads 
are pre ay 3 for next year’s demands on them by placing 
large orders for cars. The car orders for last month and this 
month will run close to 75,000 cars. The general opinion is 
that the sooner the requirements of all of 1913 are placed the 
safer will it be for users of mill products. The increase of new 
enterprises calling for iron and steel is assuring mill owners that 
additional capacity will be necessary. The consumption of 
copper is heavy. December and January requirements are 
covered, and both home and European buyers are holding off. 
The next producers’ report is expected to show a surplus of 
stocks between fifteen and twenty million pounds. Electrical 
interests and brass makers within a few days have purchased five 
po pounds of copper, electrolytic, and castings at full 














BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Sp ifications may be obtained at the Patent-office Sale 
Branch, 25, thampton-buildings, Chancery-lane, W.C., at 8d. 

The date first given is the date of application ; the second date at 
the end of the i is the date of the advertisement of the 
pt of the plete Specification. 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 














STEAM ENGINES. 


26,821. November 20th, 1911—AN Improvep ExHaAust 
Steam Or Separator, Thomas Henry Barker, 29, Old 
Market-place, Grimsby, Lincolnshire. 

The object of the present invention is to provide an improved 
method of extracting oil out of exhaust steam. The exhaust steam 
enters the vessel A, which contains metal shavings C, which have 
their surface made rough at G. The shavings are kept in 
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position with gauze wire D, the exhaust steam passes through 
the metal shavings C, and in doing so the oil which is mixed 
with the exhaust steam, adheres to the rough surfaces G of 
the metal shavings C, collects and flows down to the bottom 
of the vessel A, and is drained off at E, the clean steam 
leaving the vessel A at F.—November 27th, 1912. 


INTERNAL COMBUSTION ENGINES. 


1607. January 20th, 1912.—IMPROVEMENTS IN OR RELATING 
to Vatve Gear Casincs or INTERNAL COMBUSTION 
Enernes, Calcott Brothers, Limited, and James Calcott, 
jun., Gosford-street, Coventry. 

In the drawings A represents the ordinary crank case, B the 
distribution gear case, which is usually cast therewith, and C 
the frame whereby the various timing wheels are held in position 
on their spindles. The casing is normally closed by means of 
a cover plate (not shown), which is firmly secured in an oil-tight 
manner to the casing by bolts or screws passing through corre- 
sponding lugs on the case and cover. The frame C may either 
be cast or stamped, and, as shown, is of skeleton or open-work 
formation and carries: bosses D, which are drilled to receive 
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and support the various wheel spindles E carrying the cam 
wheels F, and the intermediate wheel G and is adapted to be 
detachably secured within the gear case in any suitable manner 
as by means of screws which are preferably independent 
of those employed for securing the cover plate. The wheel H 
and the pinion I being keyed to the magneto spindle and crank 
shaft respectively, do not require to be held by the frame C. 
The frame C may also be formed with a boss L to support the 
spindle M, upon which the usual exhaust valve lifter is mounted. 
By means of this invention it will now be seen that on the 
removal of the cover plate the wheels being retained in position 
by the skeleton frame C may be freely inspected without fear 
of disturbing their relative positions.—November 27th, 1912. 


10,258. April 30th, 1912.—Improvep Heap ror INTERNAL 
ComBustTIon Enernss, Ottocar Lindemann, of 53, Victoria- 
street, Westminster, S.W. 

The accompanying drawing is an axial section through the 
end and cover of the cylinder of a horizontal internal combustion 
engine, having the improvement according to this invention. 
V is the cylinder head, A is the working piston, B the admission 
valve, C the exhaust valve, D is the body which fills the space 





between the valves, and is forme! as a cover which may be 
withdrawn. ‘This body D leaves only sufficient play for the 
valves E and B to permit them to open widely enough for the 
exhaust and admission respectively. E is the injection nozzle 
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The exhaust valve can be easily withdrawn after the admission 
valve B and the body D have been removed. Through the 
opening in which D is inserted the compression space may be 
inspected and cleaned very easily.—November 27th, 1912. 


STEAM GENERATORS. 


25,793. October 9th, 1911.—ImMPROVEMENTS IN AND RELATING 
to Steam GENERATORS, Societe Anonyme des Establisse - 
ments Delaunay Belleville, of Ateliers et Chantiers de 
VErmitage, St. Denis (Seine). 

This invention relates to Belleville water-tube boilers and par- 
ticularly to those of the kind in which each element is comprised 
of two or more coils independently connected with the feed 
collector and the upper header or steam chest. This device 
necessitates only one communication with the feed collector. 
In this case the first box in front of the third coil is mounted 
upon the first front box of the second coil and the first rear box 
of the third coil is mounted on the first rear box of the second 
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coil, and so on in succession. This box comprises three super - 
posed chambers A, B, C, with which are connected the lower 
tubes A!, B!, C! of the’ first three convolutions and-a lateral 
chamber D, with which the three chambers referred to are in 
communication through sockets M, N, P; finally, the chamber 
D communicates at its base E with the feed collector E. The 
section of the communication E! is calculated for the total vapori- 
sation of the element ; each of the sockets M, N, P is of a section 
proportionate to the vaporisation of the coil that it serves. 
The box D comprises examination plugs such as P! opposite 
each supply socket M, N, P.—November 27th, 1912. 


25,822. November 20th, 1911.—ImprRoveMENTs IN STEAM 
GeNERATORS, Orlando Sumner, of 39, Victoria-street, 
Westminster, S.W. 

Feed-water enters the integral economiser at the bottom A 
and leaves it at the top B, passing through the pipe Cinto the steam 
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and water drum D, down the tubes E into the mud drum F 
up the tubes G into the water drum H, and up the tubes J into 
the steam and water drum D. The steam from drum D may be 
conducted through the pipe K into the integral superheater L.— 
November 27th, 1912. 


DYNAMOS AND MOTORS. 


4186. February 19th, 1912.—ImPpROVEMENTS IN AND RELATING 
to DyNAMOo-ELECTRIC MACHINES OF THE HoMOPOLAR 
Tyrer, The British Thomson-Houston Company, of 83, 
Cannon-street, E.C. 

In accordance with the invention the collector rings on each 
side of the armature are traversed by an insulated rail A, which 
prevents relative rotation of the collector rings. This rail is 
provided at its ends with projections B, in order to prevent it 
from sliding out. The collector rings are held the proper dis- 
tance apart by means of distance pieces C. The left-hand lower 
engraving shows a section perpendicular to the rail A to a some- 
what larger scale. While the methed of fixing collector rings 
one to the other that has been described could be employed 
without any modification on a solid armature, it has proved to 





f 
: 


664 


THE ENGINEER 


Dec. 20, 1912 








be advantageous to pass special bushes D over the armature so 
that the collector rings can be arranged outside the armature 
itself The provision of the collector rings with means for insu- 
lating them one from the other is necessary when conductors 
are to be connected in series on the armature. These con- 
ductors E are insulated from the armature, and, as indicated, 
are connected at each end with one of the collector rings, so that 
the desired connection in series is rendered possible. Two differ- 
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Fig.l. 











ent methods of connection are illustrated in the right-hand 


lower illustration. By this means a collector ring is provided | 
with which one of the conductors E is electrically connected | 


and also the adjacent collector ring, through which passes the 
insulated conductor. The collector rings F, which are reduced 
to form a narrow collar K, carry the screwed bushes L where they 
are in contact with the conductors, and the bar A enters these 
bushes without any rigid connection.— November 27th, 1912. 


16,790. July 18th, 1912.—Crircurr ConNECcTIONS FOR ALTER- 
NATING-CURRENT COMMUTATOR Morors, Siemens-Schuckert- 
werke, G.m.b.H., of 3, Askanischer Platz, Berlin. 

This invention has reference to circuit connections for three- 
phase alternating-current series commutator motors. When 
motors of this type are intended for large outputs the com- 
paratively high pressures or large currents with which the motor 
has to deal often give rise to commutation difficulties. A direct 
replacement of one motor by several motors of smaller output 
with a purely series connection presents difficulties on account 
of the rotor windings being connectedin mesh. In the present 
invention a series connection is arranged of the plurality of 
motors by employing motors provided with double brush sets. 
The motors, instead of being provided with three sets of brushes 
equidistantly placed around the commutator, are provided 
with six brush sets, two sets being apportioned to each phase. 
By this sub-division it is possible directly to connect the rotor 
and stator windings of all motors in series. Speed variation 
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may be obtained by shifting one or both of the brush sets apper- 
taining to each phase. S' denotes the stator winding of one 


motor, S? that of a second motor, R! and R? respectively are | 


the rotor windings of the two motors, Bl, B' two brush sets of 
one motor which appertain to one phase, B?, B? the corresponding 
two brush sets of the second motor. The primary winding 
of a transformer T is connected to the mains and the rotor and 


stator windings of the two motors are connected in series to the | 
secondary winding of the transformer. The motors are mechani- 


cally coupled and it is desirable to use motors of a similar type 
and possessing similar characteristics. A mechanical coupling 
between the brush gear of each motor is provided in order to 
ensure the prescribed distribution of the load between two 
motors when the speed of the pair is varied by brush displacement. 
A modification is also described.—November 27th, 1912. 


AERONAUTICS. 


17,528. August Ist, 1911.—AN ImprRovep AEROPLANE, Law- 
rence Hugh Carroll, of Fyanoford, near Geelong, Victoria, 
Australia, and Ernest Schultz, of Stanley-street, West 
Melbourne. 

The main plane supports A, A are slidably mounted in or 
upon the engine frame B, which carries the load, and the supports 
are connected to the frame B carrying the load by means of 
rubber or other springs C, C connected thereto. The weight 


of the load is swung from the pivot D. The wire or other | 


auxiliary connecting stays E, E from the main plane to the 
frame carrying the load may be attached to a spring or springs 
F, F. With this construction the load is gradually lifted by the 
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planes, which may lift to the extent of a foot more or less 
before the whole weight is supported. The springs are capable 
of giving still further after the load is supported should any 
varying wind pressure be met with. In other words, the centre | 
of effort of the mathine springs up to the centre of resistance, | 
and is capable of springing still further to damp out any air 


bumps. An auxiliary plane G is provided over the centre ot} 


pressure for the purpose of increased area and for the purpose of 


support should the sustaining surface of the single plane be 
not sufficient for the velocity. The angular adjustment of the 
planes is obtained by the operation of the hand wheel H. For 
the purposes of steering vertical rudders K are provided, and 
which may be operated by any suitable means. It will be seen 
from the foregoing that not one part of the machine is rigid, 
except the frame.—November 27th, 1912. 


TELEGRAPHS AND TELEPHONES. 


15,324. July Ist, 1912.—IMPROVEMENTS IN OR RELATING tO 
Means FoR ATTacHING Exectric Wires AND CABLES 
to Insutators, Thomas Taylor, of Eastwood, Hanley, 
Staffordshire. 

The line wire A is placed within an open-fronted transverse 
channel B formed horizontally across the insulator head C at 
right angles to the screwed draw-bolt D, the wire being engaged 
| and secured in position by the hooked outer end of the latter. 
| The opposite end of the bolt D is serewed and fitted with a nut E, 
| by which the wire A may be drawn up tight on to its seating and 
| securely clamped in position. Supplementary securing means 
are provided which are constituted by a length of copper or other 
wire F which is passed from the front at a suitable distance 
under the recess B provided for the line wire A around an annular 
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groove S surrounding the neck or lower part of the head C of 
the insulator. At the opposite side of the head C this wire F is 
secured by twisting together the portions coming from each 
side of the neck of the insulator, as at F', and the free ends G 
are divided and spread out and brought to the front, one upon 
either side of the head C, where their extremities are securely 
| wound round the line wire A a suitable number of times as at H. 
| Thus, in addition to the line wire A being secured by the hooked 
| 

| 





screwed bolt D, it is also supported by the supplementary wire 

attachment. This attachment gives rigidity to the line wire A 
| adjacent to the insulator, and in the event of the line wire 
| breaking the fractured parts will be supported by the supple- 
mentary attachment and upheld, and thus prevented from falling 
and doing possible damage or injury.— November 27th, 1912. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 








| 1,035,076. VarrtaBLe SPEED GrarinG, C. H. Boucher, U.S. 
| Navy.—Filed December 8th, 1911. 

| The invention comprises the combination of a casing, a driving 
shaft with inner and outer sieeves telescopically mounted on 
it and extending within the casing. A packing is arranged on 
the casing, the said outer sleeve and a series of gears is journaled 


| 
| 
| 
| 
| 





in this casing. Co-operating locking means are provided on 
the sleeves and gears and multiple gear wheel meshes with 
the respective gears of the said series. Actuating means engage 
the inner and outer sleeves. 
1,035,082. AuTomatic REGULATOR FOR Impact WATER 
Wee ts, J. Cachin, Zurich, Switzerland.—Filed Septem- 
ber 25th, 1908. 
The inventor claims the combination with a jet nozzle and 
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a governor, of means for diverting more or less of the nozzle 


jet. The latter comprises motors with a valve controlling their 
operation and mechanism connecting the valve with the governor 
and with the motors and adapted automatically to return the 
valve to its normal position after movement thereof: by tho 
governor. There are twelve claims. 


1,034,940. CurRENT Motor, 7. H. Walker, Mullan, Idaho. 
Filed December 28th, 1911. 

The motor comprises a supporting frame, with cable support- 
ing drums revolubly mounted in it, these drums comprising 
heads each of which consists of a hub having radially extending 
arms. A series of spokes is secured at their inner ends {. 
these arms, and annular bands connect the outer ends of the 
spokes and segmental plates secured to the bands to form thw 
outer annular surface of the drums. Annular channel-shaped 
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cable receiving rings are secured to the annular surface of the 
drums. Operating cables engage with these channel-shaped 
rings, and by this means the drums are operatively connected 
together and driven. There is a series of blades having a loose 
connection with the cables, and a braking mechanism is adapted 
to be engaged with one of the drums whereby the speed of the 
motor is retarded. A power transmitting gear is fixed to the 
co-acting drum whereby the power of the motor may be trans- 
ferred. There is only one claim. 


1,034,987. PRopettinc MECHANISM FOR Boats, J. G. Ducassou, 
Paris, France, assignor to Société G. Du et Compagnie, 
Paris, France.—Filed December 26th, 1911. 

The propelling mechanism comprises an arm extending 
downwardly at the rear of the boat, a propeller block immersed 

in the water and rotatably connected to this arm and having a 
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rudder portion, and a propeller wheel carried by the block. 
Connections are arranged for driving the propeller wheel, and 
means are provided for adjusting the propeller block throughout 
a complete revolution of 360 deg. There are seven claims. 


1,035,205. Propetter SHarr Bearinc, E. Y. Leland, Bar 
Harbour, Me.—Filed March 16th, 1911. 

The bearing comprises a tubular body provided with a series 
of internal longitudinal grooves and channels, the channels 
extending throughout the length of the body and increasing 
in depth toward the rear end of the body. These channels are 
rectangular in cross-section, and the grooves terminate short 
of the ends of the body to form lubricant pockets. The body 
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also has an inlet- communicating with one of the pockets. 
Tapered wear compensating members are fitted in the channels 
and extend beyond the rear end of the body. A cup-shaped 
member screw is threaded on to the rear end of the body to force 
these wear compensating members inwardly. It has a rear- 
wardly projecting extension through which the shaft is adapted 
to pass. A gland nut is screwed upon the extension, and is 
adapted to receive packing. There are two claims. 








Tue ExcaR ScHo.arsuip.—We notice that the Post-graduate 
scholarship in Naval Architecture, which is known as the Elgar 
Scholarship, and which is offered for competition by the Council 
of the Institution of Naval. Architects, has for next year been 
raised in annual value from £50 to £100. It is open to students 
of the Institution of British nationality, and is, subject to certain 








jet from the water wheel and means for varying the size of the 


conditions, tenable for three years. . 
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THE APPRENTICESHIP QUESTION. 
No, III.* 
(By a Correspondent.) 
SOME PRACTICAL DIFFICULTIES. 

Tus conspectus of the apprenticeship question as 
it presents itself to-day would be manifestly incom- 
plete without some consideration of the views of 
those—perhaps the majority—in the engineering as 
in other trades who hold that State assistance or inter- 
ference in the matter of the recruiting of the ranks of 
skilled workmen is as unnecessary as it is undesirable. 
In their view the trades themselves are best able to 
determine what is in the interest of employers and of 
employees and for the advancement of the industry 
itself. They point to the fact—illustrated by the 
several training schemes described in the pages of 
Tue ENGINEER in the course of the inquiry of 1908— 
that, long before the doctrinaires and educationists 
and politicians became alive to the necessity for such 
improved methods of instruction, leading firms of 
engineers were supporting technical schools and 
mechanics’ institutes of their own foundation in which 
theoretical teaching was combined with the practical 
training of the “shops.’’ The part-time principle 
which they are now asked to accept as a desirable 
innovation—had actually been adopted at the very 
outset by engineering firms which were pioneers in 
these methods of training. If it is alleged that self- 
interest was the mainspring of the firms’ enterprise 
in this connection, then, say these employers, it may 
surely be left to the same strong and perennially 
assertive influence to secure the proper equipment of 
the present generation of apprentices with that still 
greater measure of capacity and knowledge which is 
demanded in these keenly competitive times. 

The proposal which is particularly resented is that 
for arming the loeal authorities with compulsory 
powers by which the attendance of apprentices at 
day trade schools may be enforced. Where the lads 
form one of a gang of workmen, or are in attendance 
upon such gangs, arbitrary action of this nature on 
the part of the education authorities must mean a very 
serious dislocation of industry. Any interference 
with the internal management of great engineering 
works, however plausible the grounds on which it 
is attempted, will inevitably lead to strong resentment 
on the part of employers. We have seen that the 
administrators of the Education (Scotland) Act of 

1908 have been exceedingly cautious and conciliatory 
in the utilisation of their compulsory powers, and 
that, in particular, they have sought to carry the 
leading engineering firms of the West of Scotland with 
them in every step they have taken toward the ulti- 
mate goal of the general attendance of young workmen 
at continuation classes. Though such considerate 
and judicious action on the part of the authorities 
sensibly affects the attitude of employers, the strong 
objection entertained on principle remains. 

Another practical difficulty is presented by the 
modern necessity for working in shifts in order to 
maintain supply on an equality with demand and to 
utilise plant, &e., to the best advantage. How are 
the lads alternating on day and night shifts, or engaged 
where three eight-hour shifts work through the twenty- 
four hours, to maintain regular attendance at the 
classes ? It may be answered that these are mere 
details of management which are not impossible of 
adjustment in the chief industrial centres. The 
point is, however, that such difficulties illustrate the 
tmwisdom of applying any cut-and-dried system to 
the country as a whole, when there is so much dis- 
parity between the circumstances not only of different 
localities but of the several industries themselves. 
Assuming the probability of compulsory continuation 
schools being set up in England, Wales, and Ireland, 
as well as in Scotland, friction can only be avoided 
by emulation of the moderation and restraint which 
has marked the administration of the Act ot 1908 up to 
this point. Provided there is a full representation 
of both employers and workmen on each of the local 
authorities entrusted with the administration of a 
similar Act, there-will be some assurance that local 
industrial conditions and the limitations they impose 
will be taken into consideration in framing by-laws, 
and in this way employers may be reconciled to the 
new departure. 


TWO SCHOOLS OF THOUGHT. 


If we would thoroughly understand the conflict 
of ideas and interests by which the discussion of the 
apprenticeship question is complicated, we must, 
however, take into our purview considerations other 
than these trade objections to State interference. 
There are two very distinct schools of thought with 
regard to the necessity and the wisdom of general 
technical or scientific instruction. Some characteristic 
expressions of opinion on the part of leading authori- 
ties in the engineering world will enable us to appre- 
ciate the width of the gulf which separates one school 
from the other. 

_A recent utterance by Sir Trevor Dawson, managing 
director of Vickers Limited, states the case for a 
nuitional apprenticeship scheme with a forcefulness 
which no other advocate has exceeded, if, indeed, he 
has equalled it :—‘ Was it too much to expect that, 
as there was a great national need, the State should 
extend its educational system so as to enable the best 
youths to enter upon a combined practical and 
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theoretical training for the greatest of manufacturing 
industries without requiring great sacrifices on the 
part of parents who might be unable to support their 
sons throughout the prolonged period of training ? 
There were details to be considered, such as the choice 
of the State industrial apprentices, the provision of 
methods of testing their earnestness, application, and 
proficiency from time to time during the course, so 
that any retrogression might be visited by a with- 
drawal of the State’s support, and the assurance that 
State industrial apprentices would continue to serve 
the Empire only after their training had been com- 
pleted. But all such details could easily be arranged 
when once was accepted the principle of selecting and 
nurturing the most promising mental talent of the 
nation, independently of the stratum of society in 
which it was discovered. The duty of fostering 
mechanical science was one which would yield the 
highest reward to the nation.” 

Far-reaching as Sir Trevor’s proposal admittedly 
is, it will be observed that the State endowment which 
he proposes is for the training of the youth who displays 
mental capacity and aptitude for an engineering 
career, and that his retention of such State aid through- 
out his period of training is contingent upon the main- 
tenance of interest and progress in his studies. This 
is a distinction with a wide difference from the ordin- 
ary application of educational endowments by the 
State and something more nearly approximating to 
** payment by results ’’ than is now common to trade 
schools and classes. And Sir Trevor is likely to carry 
with him the majority of employers, who are cer- 
tainly of opinion that these advantages must be 
offered to “‘ the best youths ” and that “ the choice 
of the State industrial apprentices ’’ must be a matter 
of most careful discrimination. 

It is only too true, as Sir Trevor Dawson said, 
that, though our great technical institutions in 
London and the principal industrial cities of the 
provinces are not excelled in any country in the world, 
and some of the trades and city companies have 
amplified the assistance given from private endow- 
ments to those students who require financial assist- 
ance in order that they may prosecute their studies 
at these well-equipped institutions, yet the results 
have been inadequate. Sir Trevor himself attributes 
the unsatisfactory outcome, from the point of view of 
the student and the nation alike, to the absence of 
practical training, of early contact with the workshop, 
which in most cases has deprived the students of an 
indispensable part of their preparation for future 
industrial work and prevented them from finding 
a suitable vocation after their college course has been 
completed. He is all for the combination of practical 
with theoretical training. 

On this head many employers will advise us 
that the number of youths in early contact with the 
workshop who are likely to profit by a course of 
theoretical training is strictly limited. It is their 
practical experience which makes them very scepti- 
cal concerning the usefulness of undiscriminating laws 
which compel the attendance of youths at continua- 
tion classes irrespective of any regard for their capacity 
to profit by the instruction there imparted. And 
here we may cite the opinion of another authority 
in the industrial world, whose outspoken expressions 
have been the subject of considerable discussion in 
the secular prints. The President of the West of 
Scotland Iron and Steel Institute set on foot inquiries 
by which he sought to ascertain the feelings of em- 
ployers in his own trade with respect to the education 
desirable for their workmen. Employers of over 
200,000 men in his industry replied to the following 
effect :— 

(a) That it was their unanimous opinion that any 
book learning outside the rudiments of the three R’s 
was a matter beyond the requirements of 90 to 95 per 
cent. of the manual workers; and (b) that of the 
remaining 5 to 10 per cent., among whom were charge- 
men, foremen, &c., most would be found to have 
attained their position by their own initiative. Those 
who replied also expressed the opinion that of the 
90 to 95 per cent. it might be said that their work 
would be equally well done without the education 
they have, and that there would be less restlessnes* 
and unreasonable discontent because of false hopes 
and unattainable ambitions. 

Backed by this considerable force of trade opinion, 
Mr. Walter Dixon, in endorsing the conclusions of 
the inquiry which he had instituted, expressed his 
own strong conviction that the work of the great 
majority of the men employed in the iron trade would 
be as efficiently performed if they had had no school 
education beyond the three R’s. 

Although many and severe animadversions have 
been passed upon this pronouncement of the President 
of the West of Scotland Iron and Steel Institute, 
it is a view widely held by employers, and more 
especially by those in the habit of engaging men for 
work in which the qualities of physical strength and 
endurance are the principal requirements. It has 
pleased the critics of this particular presidential 
utterance to paraphrase it into a characteristic 
example of capitalistic prejudice against the mental 
and social advancement of the working man. ‘“ The 
friends of the three R’s—and nothing more than the 
three R’s,”’ we were told in one quarter, ‘‘ are the foes 
of social justice and political freedom, and, to speak 
of them in the language they comprehend, of indus- 





trial prosperity too.’’ That, of course, was to place 





an interpretation upon Mr. Dixon’s reference to the 
subject which it could not fairly be made to bear. 
Had that reference been studied as a whole it would 
have been seen that the President was repeating an 
opinion largely shared in the industrial and educa- 
tional world, viz., that the thorough grounding of 
the children in the elementary school in those essen- 
tials of an ordinary education which are popularly 
known as “the three R’s”’ would yield altogether 
better results than the present attempts to impart 
a smattering of advanced subjects which are seldom 
or never pursued by the boys or girls after leaving 
school at the age of fourteen. It was aptly remarked, 
in reply to the critic just. quoted, that he himself had 
often asked, in effect if not in the precise words, 
‘** What would be said of the fool who trained a dray 
horse for the Derby ?”’ Yet this proceeding would— 
it was pointed out by Mr. Josh. Bailey, of West 
Bromwich, who has had twenty years’ experience of 
actual everyday contact with working men and 
women—be no more mad than the present-day 
practice of “‘ cramming good, honest, dull lads with 
the high-falutin’ nonsense which goes to over-fill 
the average day in our elementary schools, to the 
exclusion of the three R’s.”’ 

Mr. Bailey’s sensible view, supported by his 
observations of educational methods on the Continent, 
is that education, and more education, is necessary ; 
but he, with Mr. Dixon, asks that it may be thorough. 
“For the boy whose limitations extend only to the 
three R’s devote the shining hours to perfecting 
his knowledge in these subjects, and to him who knows 
no limitations let the doors be opened wide. . . .- 
If he be above the average in intelligence, let him 
take the extra subjects; let him be one of a small 
class under the charge of the best teacher on the staff ; 
give him every facility for making himself proficient ; 
give him every encouragement ; let the doors of the 
secondary school and university be open to him, 
and don’t let the want of money stand in the way of 
his progress. He is a paying proposition; he will 
become a valuable asset to the State.”’ 

Thus we arrive at the conclusion that the dif- 
ference of opinion between these two schools of 
thought is more apparent than real. Tested in 
principle, there is really only one opinion among 
those trade experts who, by the attention, interest. 
and thought they have bestowed upon it, are qualified 
to offer advice on the critical question of the methods 
of education which are best adapted to maintaining 
the position of Great Britain in the manufacturing 
world. To take yet another of Mr. Bailey’s apt and 
forcible expressions: ‘“‘ Our ideal education is that 
which best fits a boy or girl to fetch every ounce of 
value out of the work he or she does in after life— 
whether such work be the directing of a shipbuilding 
yard or the puddling of a bar of iron, the controlling 
of a girls’ school or the darning of a pair of socks. 
It is not the millions we spend on real education which 
we mind ; it is the vast proportion of waste to re- 
munerative effort and money that worries us. Let us 
spend more and more on a paying proposition and stop 
the fearful loss of money unprofitably employed.” 
This is no more nor less than Sir Trevor Dawson’s 
plea over again, that the ‘“ best youths ” should be 
constituted State industrial apprentices and be 
enabled to enter upon a combined practical and 
theoretical training; and the principle of selecting 
and nurturing the most promising mental talent of 
the nation independently of the stratum of society 
in which it is discovered is seen to have wide accept- 
ance among our greater captains of industry. 


SOME PRACTICAL CONCLUSIONS. 


The apprenticeship question would be in a fair way 
of settlement if those who formulate and direct 
the educational policy of the country could be induced 
to attach just significance to the expert advice ten- 
dered in the deliverances which we have just had 
under review. Such objections as the trades entertain 
to present-day methods of education and to compul- 
sory measures for the attendance of young workmen 
at the trade schools and continuation classes in which 
these methods are pursued would be speedily overcome 
if wise discrimination were exercised in the choice of 
the curriculum for the elementary schools and in the 
selection of “‘the fit, though few,” pupils to whom 
advanced teaching was imparted. It is mischievous 
folly to attribute the opinions of employers to “‘ class 
prejudice ’’ when they are supported by every educa- 
tional expert who has added to the lessons of personal 
experience the fruits of much study and investigation 
of the subject. When teachers of the very class of 
boys who will be drafted into the trades are in abso- 
lute agreement with such far-sighted directors of great 
industrial enterprises as Sir Trevor Dawson, Mr. 
Walter Dixon, and Mr. Josh. Bailey—merely to cite 
those whose representative opinions have been selected 
for quotation in this article—it is useless to deny 
that they have the strongest justification for the 
position they have taken up. ‘‘ I have had more than 
thirty years of practical experience in the instruction 
of 900 students yearly,” says one such teacher, 
“and the percentage of good results has never ex- 
ceeded 5 per cent. all round. What is the good of 
wasting time on the 95 per cent. incapables in every 
100? Prizes, persuasion, compulsion equally fail 
to alter results. The few individuals who succeed 
in various subjects of education would do so if the 
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morrow. It is their nature to. It is a waste of 
millions of money to force knowledge upon incapables. 
Finding that everything comes out badly in our 
national system, the faddist is continually blaming 
everything but the right cause.” 

The practical lessons of this discussion are very 
plainly written. ‘The part which the trade school 
can play in a modern apprenticeship, which holds the 
possibilities of a greater efficiency than was ever 
a‘tained by the ancient system, is strictly defined. 
It is capable of rendering valuable assistance as 
an auxiliary to practical training, more especially 
in the case of the “ best youths,” who are destined 
to become staff officers in industrial works. A 
co-ordinated system by which the elementary schools 
impart useful information respecting the trades of 
the locality to the boys and girls who must, of neces- 
sity, become wage-earners in their fifteenth year, and 
effect favourable introductions of the young people 
to the notice of good employers ; which also offers 
to the parents of promising pupils State industrial 
apprenticeships, which will relieve them of the cost 
of advanced education, and associates the education 
with practical training and assured employment : 
such a system will attract the interest and secure the 
support of the manufacturing world. And for this 
reason :—It will satisfy the claimant national need 
(of which Sir Trevor Dawson speaks) for high-grade 
intellect to create new appliances, to improve old 
apparatus in manufacture, to perfect design alike 
with regard to its applicability to work, to durability, 
and to economy in operation, so that we may hold our 
own with all competitors. 

But, in order that we may possess such an efficient 
system, it is necessary that we should scrap much 
of the costly superfluity of the non-effective system 


which is maintained to-day against the protests of| 


practical judgment, expert opinion, and the supreme 
test of results. Such a reformation is absolutely 
essential before our educational policy can gain the 
- confidence of the industrial world. The attitude of 
the Glasgow engineering employers toward the 
judicious administration of the Education (Scotland) 
Act of 1908 may be accepted as typical of what the 
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up to fourteen or sixteen years of age—the very type, 
in fact, who were most capable of understanding 
mechanical and technical details, and, therefore, 
those most required by the textile trades to attend 
to and operate their complex machinery. 

Upon such a note this short series of articles may 
suitably close. When it is found that even the 
mechanisation of mill work has led to a demand for 
the recruiting of the textile trades from the ranks of 
the most intelligent children from the elementary 
and trade schools, we are surely justified in taking 


a confident view of the future of industrial training | 


in this country. The objections to the combination 
of theoretical and practical training are wholly on 
the surface, and are chiefly concerned with the 
selection of proper candidates for advanced instruc- 
tion, and the concentration of educational effort on 
this promising material. In such circumstances it 
is assuredly a wise optimism which believes that a 
good modern substitute for apprenticeship is in the 
way of being found. The cardinal necessity is that 
our educational authorities should realise what is 
demanded of them in the interest of both the material 
and mental well-being of our people. The closing 
sentence of Sir Trevor Dawson’s timely address to 
the Junior Institution of Engineers would form an 
excellent new year’s motto for the Board of Education 
in Whitehall: “‘ True statesmanship could do much 
in assisting towards the discovery and fostering of 
the brain power and character fit to carry into effect 
the highest ideals of a great manufacturing nation.” 











THE SOUTH MAIN PIER OF THE QUEBEC 
BRIDGE. 

OwIne to the fact that the steel superstructure of 
the new Quebec Bridge is some 21ft. wider and nearly 
twice as heavy as the old bridge, it was necessary to 
construct entirely new piers for the new structure. 
This work has been going on for the past two years, 
and will probably require another year to finish. 
The bridge, as finally arranged, and as shown in the 
accompanying drawing—Fig. 1—has, as will be seen, 
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operations were not started until June 15th. Since 
that date the work has progressed steadily, and y 
the time of writing, at the end of October, the caisson 
has reached bed rock, some 85ft. below the bed of 
the river. The material, being mostly sand, has been 
exceptionally easy to penetrate, the rate of progress 
having averaged nearly 9in. per day for the entire 
time. Some weeks, however, the rate has averaged 
as high as 1din. per day. 

Owing to the unusual size of the caisson, extra. 
/ordinary precautions were considered necessary 
|to provide against any unequal settlement or any 
twisting or other movement of the caisson which 
might tend to open up the joints and seams, and 
consequently, allow air to escape. On this account 
it was decided that the ordinary method of sinking 
where all the load is carried on the cutting edge, 
would not allow the movements of the caisson to be 
sufficiently controlled during the actual sinking, 
The rather unusual method has, therefore, }een 
employed of carrying the entire load on the bulk- 
heads and the roof, and no load at all on the cutting 
edge. The caisson was supported on forty sand 
jacks and about twenty-five posts, 12in. by 12in, 
yellow pine, and fifty-four sets of blocking. The 
jacks and posts bear directly against the roof, while 
the blocking is piled under the bulkheads. When 
ready for a drop the blocking and posts are first 
removed by washing the sand from under them with 
a water jet. Then the whole caisson is lowered by 
operating all the sand jack simultaneously. The sand 
jacks are of simple construction, consisting of a 
steel cylinder, 29in. in diameter, closed in at the 
bottom. Near the bottom are two holes, about 
3in. in diameter, with a sliding cover. The plunger 
is a single piece of timber fitting easily into the cylin- 
der. The cylinder is filled two-thirds full of sand 
and the plunger inserted, the upper end being blocked 
against the roof. 

The operation of lowering consists in opening the 
lower holes and placing a water jet therein, thus 
working the sand out. These jacks have been found 
to work admirably on this work, the result being 
that the caisson has been sunk absolutely level and 
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general trade position will be in relation to similar , three approach spans, two on the north side and one on | in its proper position. Before each drop a trench was 


legislation for England, Ireland, and Wales. 
is no desire among any great body of employers to 
limit the prospects or stay the advancement of their 
young workmen. To argue the contrary is really 
to contend that such employers are blind alike to 
their own personal interests and to trade and national 
prosperity. Enlightened engineers and mill-owners 
have, indeed, been the first to recognise that, even 
for those occupations which may appear monotonously 
mechanical to the uninitiated, there are great possibili- 
ties of development and advancement. They see 
that the increasing complexity of machinery must, 
in the nature of things, demand more brains in their 
workmen to cope with that complexity. The textile 
mill is believed by all and sundry to be the very home 
of monotonous and unprogressive occupation. Yet 
we have recently had the interesting experience of 
the presentation of a different view by one of the 





members of the Lancashire section of the British 
Association of Managers of Textile Works, who 
regards the popularisation of occupations in mills 
as a matter of practical textile politics. Among his 
suggestions of means by which that end may be 
attained are the following :—Younger employees 
should be encouraged to continue classes, and short 
lessons be given by paid teachers from the office 
staff. At twelve years the secondary education 
should begin, and for this purpose the children should 
come into contact with the machinery of their ocecu- 
pations. The best system for the attainment of this 
end was the much-abused part-time system, the terrors 
of which would vanish if the six o’clock rule were 
dropped, and the grant for attendance to school 
teachers stopped. This provision against periodic 
depression in one trade, together with the help of 
the labour exchanges, would be a great gain to both 
the workers and the trades generally. This textile 
manager had remarked upon the significant fact that 





every available miil worker has been called up during 
the past year, and that where the new workers are 
to come from to fill the weaving sheds now being built 
nobody knows. More consideration was being given 
by parents to the work or trade into which they 
put their children, who were very often those who 
had been kept at sehool and given a good grounding | 





spans of 515ft. each, two cantilever spans 580ft. 
each, and one su3p2ndad span 640ft. in length, or a 
geand total of 3239ft., face to face of abutment. 
The channel span is, consequently, 1800ft. centre | 
to centre of main piers, being the sam> as that of | 
the old bridge. 

Last season the caissons for the north main pier 
were successfully sunk to a solid bottom some 80ft. 
below high water, or 50ft. below the bed of the river 
—see THE ENGINEER, April 12th, 1912. This season 
the contractors have concentrated their efforts upon 
the sinking of the mammoth caisson for the south 
main pier. The ecaissons for the north main pier 
were in two sections, each 60ft. by 85ft., with a 10ft. 





span between, this space being filled with concrete 
after the sinking was effected. On the south side 
one single caisson is being employed, 180ft. by 55ft., | 


which, taking into consideration the great depth it | 


must go, is by far the largest caisson ever employed | 
on a work of this kind. The caisson is being carried 
down to solid rock, 85ft. below the level of the river 
bed, and 100ft. below extreme high water. 

The caisson was floated into position last season, 
and grounded on a prepared bed which is exposed at 
low water. It remained there all the winter, guard 
piers of rip-rap being placed along its sides to protect 
it from the ice. The rip-rap was mostly broken 
concrete taken from the old pier in course of demolition 
situated just outside the caisson. Weep holes were 
provided in the roof over the working chamber to 
allow free movement of water during the high tides 
and thus guard against any floating of the caisson 
when once properly grounded. As the water rose 
several feet each tide above this roof it was feared that 
if snow were allowed to accumulate ice would form, 
and tend to strain the structure. To guard against 
this contingency, the caisson was entirely housed 
over, and as a further precaution steam pipes were 
led around the walls just above the roof of the working 
chamber, steam boing supplied by a boiler on top of 
the caisson. It was found, however, that the steam 
heating was not necessary, as the interior kept suffi- 
ciently warm to prevent ic3 from forming. 

In consequence of a very late spring, actual sinking 





| lock is large enough to hold the entire shift. 


There | the south, having a total length of 409ft., two anch»r excavated undor the cutting edge to a depth of 2ft. 


to 3ft. This space was then filled with clay, which 
tended to prevent the escape of the air, and, further, 
acted as a lubricant during sinking. This scheme 
was followed throughout the entire sinking, and 
seemed considerably to facilitate the operation. 
The material encountered varied from small -boulders 
and sand at the top to practically 95 per cent. sand 
towards the bottom. The sand is blown out through 
4in. pipes by means of the compressed air. Ten 
of these pipes are in use, and remove the fine material 
very rapidly. The larger material is removed 
through the material shafts in half-yard steel buckets. 
It has been necessary to do very little blasting. 

By reason of the great depth of the caisson, special 
means have been employed to enable the men to 
enter and leave the working chamber with the least 
possible loss of time and labour: To this end an 
open shaft extends down to a horizontal steel lock 
placed over the roof ef the working chamber. This 

Com- 
munication with this lock and the outside air is made 
by means of a spiral stairway. There is an air valve 
at the foot of this shaft, and also at the top of another 
shaft in the bottom of the lock leading down to the 
working chamber. As an extra safeguard, there are 
four other 30in. ladder shafts. The excavated 
material is hoisted out through three material shafts. 

At the beginning of the work about 300 “ sand 
hogs’ were used in three eight-hour shifts of 100 
men each. As the caisson was sunk and the pressure 
increased the length of the shift decreased. At 50ft. 
below average high water, or a pressure of about 
22 lb. per square inch, a change in working hours 
was made to four shifts of six hours each. At 65ft. 
depth, or 32 lb. pressure, six shifts of four hours 
were required. Again, at 75ft., the shifts were 
changed to eight of three hours each. When the 
caisson reached its full depth of over 90ft. below 
average high water, two one-hour shifts per day 
were required, this being the greatest length of time 
that the men could stand the very heavy pressure. 

Outside the caisson the contractor has made pro- 
vision for the care of the men in many ways. In 
addition to a bunk house and dining-room, which 
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come just east of the machine shop, and are not 
chown in Fig. 2, there is a dressing and coffee house 
where ‘‘ sand hogs ” coming out of the caisson may 
change their clothes immediately and be supplied 
with hot coffee. Next door is a hospital with cots, 
and a qualified doctor in constant attendance. 
Adjoining the hospital is a steel hospital tank con- 
nected to the compressed air pipes, where men who 
have come out of the pressure too quickly and are | 
attacked by the ** bends,’’ can be placed immediately 
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cubie feet per minute. This plant was used on the 
north shore last season. To this has been added, 
this season, two compound two-phase air compressors, 
bringing the total capacity up to 13,100 cubic feet 
per minute. These two latter compressors were 


erected in the compressor house. 


It is equipped with 
a 30-kilowatt General Electric Company generator, 
capable of operating sixteen are lights and one 
hundred 16 candle-power incandescent lights. 

The concrete masonry plant is situated at the foot 


used only when the pressure got above 30 lb. per of the cliff, which rises almost perpendicular for 


square inch. The air is first compressed in the low- 
pressure cylinder up to 30 lb. per square inch, then 
it is passed through a cooling chamber into the high- 
pressure cylinder, where the compression is increased 
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Fig. 2—PLAN OF THE NEW 


under pressure again before any serious or injurious 
effects can develop. 

The caisson is surrounded on three sides by a 
heavy platform supported on bents. On this plat- 
form is a double line of track leading to the concrete 
mixers and stone yards. The skips with the loaded 
concrete buckets run from the mixers to the caisson | 
by gravity, the empty skips being hauled back by 
horses. Three 15-ton stiff-legged derricks are placed 
on each side of the caisson, and are used to deposit 
concrete, stone, or hoist the loaded buckets through 
the material locks. On this platform is also the 
pump which supplies the water to the boiler plant 
and for various other uses as required. 














Fig. 3—VIEW OF PORTION OF PLANT ON SOUTH SHORE 


The boiler and air compressor plant is situated 
near the foot of the cliff. A portion of this plant 
was brought over from the north shore last autumn, 
after the sinking of the north caisson was finished, 
but this has been increased nearly 100 per cent. in 
order to afford a greater reserve supply in case of 
breakdown, and also to furnish air for the increased 
number of blow pipes necessitated by the greater 
quantity of fine material encountered in the sinking. 

The compressor plant consists of five Ingersoll- 
Sargeant direct compressors, four with a capacity 
of 1250 eubie feet and one with a capacity of 2500 


SOUTH MAIN PIER WORKS 


as desired. There is, in addition, a smaller high- 
speed compressor for supplying air tools, &c. In 
the compressor house there is an automatic register 
indicating on a diagram the pressure at all stages of the 
tide during the whole twenty-four hours. Another 
gauge, by means of a finger operated by the tide, 
indicates on an adjustable scale what the pressure 
should be at any stage of the tide. By this means the 
operator can, by watching the finger, so adjust his 
compressors that a pressure is intelligently main- 
tained conforming to the height of the tide. The air 
is led from the compressor house into two receiving 
tanks, which tend to absorb the sound and shock from 
the compressors, and thence into two 12in. mains, 
which are laid in a trough of cold running water. 


125ft. Half-way up the cliff a No. 5 and a No. 8 rock 
crusher are situated. The stone is quarried directly 
on the brow of the cliff, and is so situated that one 
derrick can pick up the buckets of stone from the 
quarry and dump it into the chute leading to the 
crushers. Coming from the crushers, the broken stone 
is led through a revolving screen, thence through 
another chute to a hopper opening on to the mixing 
platform. Two Smith mixers are used, each having 
a capacity of 14 cubic yards. The sand is brought 
to the brow of the cliff in cars and dumped into a 
large hopper. A chute leads from this hopper directly 
to the mixing platform. The coal is brought to the 
lower level in the same mann-r, and is carried to the 
boiler-house in side dump cars. 

For the convenience offthe “sand hogs,’’ the 
contractor has, as mentioned above, erected a bunk- 
house adjacent to the work, with sleeping accom- 
modation for about 100 men. A dining-room is 
run in connection, which will accommedate about 
as many more. 

The south main pier, when completed, will contain 
about 35,000 cubic yards of masonry. For a height 
of 75ft. above rock, or some 6ft. below low water, it 
will consist of a solid mass of concrete the full size 
of the caisson. From this point the shaft of the 
pier will start, having a solid granite face and backing 
of concrete. The upper 18ft. will be of solid granite. 
The concrete used for the main body of the caisson 
is composed of one part cement, two and one-half 
of sand, and five of broken stone. For sealing 
the working chamber a somewhat richer mixture 
is specified, viz., one of cement, two and one-half 
of sand, and four of stone. Displacer stones one-half 
a cubie yard and over are used in the concrete, no 
two stones to be closer than 9in. vertically or 12in. 
horizontally. 

The work is under the supervision of a Board of 
Engineers, appointed by the Government, of which 
Mr. C. N. Monsarrat is chairman, having associated 
with him Mr. Ralph Modjeski, of Chicago, and Mr. 
C. C. Schneider, of Philadelphia. Mr. J. D. Wilkens 
is Resident Engineer for the Board at Quebec, and has 
charge of all inspection. Messrs. M. P. and J. T. 
Davis, of Quebec, have the contract for the masonry, 
Mr. 8S. H. Woodard, of Noble and Woodard, Consult- 
ing Engineers, New York, being Superintending Engi- 
neer for the contractors in charge of the entire work. 

We are enabled to produce herewith and on 
page 676 a series of interesting photographs of the 
work. Fig. 3 on this page shows a view of a portion 
of the plant on the south shore and the caisson during 
sinking operations. The works on the north shore 
can be seen across the river. Fig 4 shows the interior 
of the south caisson and the material shafts. The 
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Fig. 4—INTERIOR OF CAISSON FOR SOUTH MAIN PIER 


The air, therefore, enters the caisson comparatively 
cool, the temperature of the working chamber rarely 
exceeding 80 deg. Fah. 


The boiler plant consists of one 75, six 100, and | 
three 125 horse-power horizontal boilers, and three | 
250 horse-power Heine water-tube boilers, with a | 


total capacity of 1800 horse-power. A number of 
50, 75, and 100 horse-power boilers is also used 
throughout the work, for driving crushers, mixers, 
derricks, and pumps. 


The whole plant, as well as the working chamber of | 


the caisson, is lighted by electricity supplied by the 
city. In case of breakdown on the power line the 
contractor has provided a complete generator plant, 


view in the left top corner of page 676 shows the opera- 
tion of towing the caisson into position on May 28th 
1911. Its huge proportions are well shown in compari- 
son with the boats and men. The right top corner 
view, which was taken on August 10th, 1911, shows the 
caisson in place behind the old main pier, which is 
seen in course of demolition. In the left-hand bottom 
view the old main south pier is again seen. This 
view was taken before the work of demolition began. 
A portion of the wreck of the old bridge is seen in 
the foreground. The remaining view shows the 
plant on the south cliff. To the extreme right is the 
quarry on the top of the cliff. The stone chutes 
and crushers and the coal chutes will also be seen, 
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TRANSFORMERS FOR INDUCTION FURNACES 

















Fig. 1—736-K.W. TRANSFORMER FOR KJELLIN FURNACE 


INDUCTION FURNACES FOR STEEL REFINING. 
By Joun B. C. KersHaw. 
No. IL* 


As regards the power consumption and costsTof 
operating the ‘* combined ” type of induction furnace, 
Harden in the paper referred to above states that 
when molten netal from the Bessemer converter is 
charged into the furnace, only from 125 to 150 kilo- 
watt-hours are required per ton of finished steel, 
and that 130 kilowatt-hours may be taken as a good 
average. Vom Baur, in a letter published in the 
issue of Metall. and Chem. Engineering for January, 
1912, gives 200 to 250 kilowatt-hours per metric 
ton for the work of a 10-ton furnace refining basic 
Bessemer steel, which contained before treatment 
in the electric furnace -03 per cent. phosphorus 
and -09 per cent. sulphur, and only one-tenth of 
these amounts after the refining operation. Accord- 
ing to the same authority, the Réchling-Rodenhauser 
type of induction furnace will melt cold scrap, with 
an expenditure of 580 kilowatt-hours per ton, and 
the following details were given by him in a paper 
read recently before the American Foundrymen’s 
Association, for the conversion costs of a 2-ton 
furnace operated at Volklingen :— 

Per long 
ton. 
Dols. Dols. 
700 K.W. hours for melting at -6 cent. au K.W. 


hour 4-20 
200 K.W. hours for refining at -6 cent. Per | ‘KW. 

a eee eee 1-20 

—- 5-40 

Fluxes, &e., roll seale 22 1b., lime 77 lb., fluorspar 11 Ib., 

sand 20 lb,, ferro-manganese 8-8 lb. 44 
Loss of fluxes owing to } of all metal remaining ‘in the 

hearth... : at eae -16 
Labour, American equivale nt, 2to3men... ... 0... 1-50 
i We ates heed a ee ee -67 


Depreciation 10 per cent., interest 5 per cent. on 
11,800 dols. —300 days, 6 tons per day of 12 hours— 
1695 dols. + 1800 = & -94 





Auxiliary ap paratus | (cooling air for transformer) . -04 
MI a oe ee loh eto otal wap 9-15 

Adding this, we get— 
RM SONNEI os. 550 Se shape want Powe 12-60 
Conversion cost BOON law | Means ent Rae Aiden: Useeth ete 9-15 
Cost of one ton electric steel ready to pour... 21-7 75 


To this cost must be added a slight licence fee per ton, deguet 
ing on the output. 

Time of heat about 4 to 4} hours. 

Working with hot metal—drawn from the blast 
furnace, mixer, cupola or other types of furnace— 
the consumption of power is, of course, considerably 
reduced, and the following figures are given by Voin 
Baur in the paper referred to above. The cost of 
refining hot metal taken from the mixer at Dom- 
meldingen, allowing for American conditions, is as 
follows for a 5-ton furnace :— 

Dols. Dol. 


Raw materials... phd nuded. eet itn me eoy sees ae 
Oxidation loss 3 per cent. cick, isda pigs] Slaten simran 36 
-—— 12-36 
Current 280 K.W. hours at -6 cent. per K.W. hour... ... 1-68 
ROTM ia ies ictips: Mare sbi, ase nigscubepe Asean uae 60 
ae Be ee REN oh. S5a5,., dcoeiatcartin Weak ence nll wed 50 
ON EN I oe cs sce nbs pees tena. eae -64 
Depreciation 10 per cent., interest 5 per cent. on 17,000 
a —300 days at 40 tons _— day of 24 hours—2550 
dols. + 12,000 tons = .. vet, cen ata 22 
Per MOEN GS pert ey ace sev (pean ae) Geesic eee -06 
Total sop: *ieapts ieee oie hat 


si No. I, | appeared December 20th, 


Figs. 2 and 3—TRANSFORMER FOR THAEE-PHASE ROCHLING-RODENHAUSER FURNACE 








Cost of preliminary refining, about ... ... 2... .. 3-00 Marks a 
are ae ton © 
Total cost of one ton of electric steel ready to pour... 19-06 finished 
Time of each heat about 24 bours. steel. 
? : nS Depreciation on 10,000 marks ... 1... ... ... «1:00 
The estimated cost of refining hot metal melted Power consumption 280 K.W. hrs. ... 2... ... 12-60 
. . . . . * ») OF 
in the cupola, and consisting mainly of steel scrap, pace “3 slags, &c. + ieee e-4 
having about 2 per cent. carbon in the resultant mix- tao ~iiicay tase adage each ae 
ture, is as follows : Air blast for cooling ‘transformer coils... 1... °21 
Raw material... .. Fy rand eee aes --l aye 19-31 
Total oxidation loss 8 per cent. ie 1-12 Total... eee eee eee oes —~ 
15-12 r™.: . . . 
Convermen Cost sieatiar $e thaahow ._. oo ris total is one for running costs only, no estimate 


3-00 for the cost of raw materials or for interest and 
—— royalty charges having been included in it. 
Cah at ob ten, —_ mie teper... .. . We Passing on now to a consideration of the chemical 
‘ime of each heat about 3) hours. - , . are 
and physical tests of the steel produced in the Kjellin 
A more detailed estimate of cost for English con-| and Réchling - Rodenhauser induction furnaces, 
ditions of work was given by Kjellin in a paper | Harden states that the finished steel is distinguished 
contributed to the Niagara Falls meeting of the by its great strength and homogenity, and that rails 
American Electro-chemical Society held in May, | have been made with much higher bending and break- 
1909. The production cost of steel for rails in a ing coefficients than the rails made from Bessemer 
7-ton three-phase Réchling-Rodenhauser furnace | or Thormas steel. These electric steel rails are also 
was given in this paper as 74s. 8d. per ton, and for | said to have sold at a price from 25s. to 40s. per ton 
soft boiler plate as 79s. 2d. per ton; the following.’ higher in Germany than ordinary steel rails, owing 


Cost of preliminary melt in the cupola, about 


TABLE I.—Analyses of Steel made in Richling-Rodenhauser Furnace. 


Si. Mn. 8. Pp, | cr. | Ni W. 








. Cc. 
Feo Quality. Per | Per Por | Ber |. Bee | Pee): Per | Per 
| cent. | cent, cent. cent. cent. | cent. | cent. cent. 
1458 | Very mild for welding ... ... ... ... .. ...| 0-04 | Traces| 0-24 | 0-000 | 0-007 | — | — | 
1406 | Mild for case hardening . Ce eee ute sun/h ORD 0-16 0-62 0-009 0-009 | 
1692 For machines and wagons ag Oa ts ae 0-45 0-20 0-62 0-011 0-008 | — 
1738 | Formachinesand wagons ... ... ... ... ...| 0-61 0-20 0-71 | 0-006 ES, | 
1242 | Nickel steel for case harde.ig ... ... ... ...| 0-21 | 0-14 | 0-51 | 0.012 | 0-010 | | ge77-] 
1583 | Nickel steel... ... Po coty cde) 0-20 0-36 | 0-009 | 0-010 | | 8-06 | 
1509 Chrome nickel steel for case hardening - 0-12 0-20 0-29 | 0-011 0-030 | u-91 | 3-93 | 
1292 | Chrome nickel steel ... a ee | 0-34 0-17 0-32 3-005 | 0-011 | 1-23 3-51 — 
1302 | i a Gen eee ere | 1-53 0-44 0-004 0-011 | — _ 
summary showing the various items which made up| to their greater durability. The following tests 


these totals :— |are given as typical of the steel produced in the 

















s. d. =k S | ochling- ; — 
Selita .. <<... ees 8 | Réchling-Rodenhauser furnaces : 
Power— | Py ee Soe re! ape) dare 
Heating up ... 0 1 02 | | | 7 
Refining 3 0 5 9} AS d e.. 
Wages— 2" Elonga- | S& 
On furnace ... 0 8 1 4 1!No. |C. jMn.| Si. | S. | P 24 |tion. Per 2 3 
On linings ... 0 O% 01 | } x bo & cent. “5 
Materials for lining” 0 33 07 | | } 2 2, r-1-" 
Tools 0 43 0 43 Pio $ 2 
Repairs . 0 93 0 9; bial aepead aces 
Depreciation and interest 6 8 1 § iB )-55 |)-9 |0-30 10-031 0-05! 653-2 | 18-5 31-4 
Licences neg Nee 2 6 2 6 | 
— | 2 |9-50 |0-9 |0-25 |0-025] 0-05 |. 52-0 | 19-0 26-7 
Or, per ton of ste 1 ... ... 74 8 79 3h | | 
3 [0-55 |9-85)0-29 [0-05 | 0.08) 52-5 | 17-0 | 90-8 
| | 


As a final estimate of power consumption and costs, | 
that given by Thieme in an article contributed to | 
the September 8th, 1910, issue of the Elektro- | Low paive Klectrie a. 
technische Zeitschrift may be quoted, this article | CHT. 
containing a very full and detailed description of | 1} 0-940-30 )-086)0-024 Trace- 23-22 36-0 71-5 
the electric steel works of Le Gallais Metz and Co., | 
at Dommeldingen, Luxemburg. The estimate is | 
for steel produced in a three-phase Réchling-Roden- | 
hauser furnace of 5 tons capacity, using fully blown | Foundrymen’s Association already referred to, gave 
molten raw material containing -08 per cent. phos- | tables containing the chemical and physical tests of 
phorus, -08 per cent. sulphur and - 12 per cent. carbon, various classes of stee] made in the combined Réchling- 
and with power costing 4-5 pf. per kilowatt-hour. Itis | Rodenhauser furnace. From these tables the figures 
assumed that this furnace can produce 10,000 tons given in Tables I. and II. are taken. 
of finished steel in 250 working days of eight heats | In Conclusion, a few details may be given of the 
per day. most notable installation of electric induction furnacs 


Vom Baur, in the paper read before the American 
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of the Kjellin and Réchling-Rodenhauser type, | take current at 4500 to 4900 volts pressure. The 
rely that to be found at the steel works of Le | coil was 5ft. in diameter and 2}ft, in depth, the 


nai 


(Gallais Metz and Co., at Dommeldingen, Luxemburg. | whole frame and coil weighed 35 tons. 


This electric installation of electric furnaces started 
work in September, 1909, and so far as the writer is 
aware, is still in successful operation. The firm 
possesses three blast furnaces working on the iron 


ores 0 
TaBLE 11.—Tests of Steel made in Richling-Rodenhauser Furnoce. 











| i Tensile ‘ F Reductio’ 
Heat | ee strength. eotes. “7 = 
No. | Lb. per sq. in. | Lb. per sq. in. ° | Per cent. 
1458 $1,300 43,400 35-4 | 70-0 
1406 44,100 69,400 26-5 54-6 
1692 61,150 96,580 29-2 42-0 
1738 70,250 114,360 16-0 | 35-6 
1242 | , 600 76,100 23-5 | 64-0 
1583 | 65,130 86,760 21:9 | 50-0 
1509 64,560 83,900 22-3 | 64-0 
1292 104,680 | 123,740 13-3 48-0 
1302 | 68,260 | 112,640 15-2 | 43-0 








an. Each furnace produces 4 x 25 
of pig iron per day, and the waste gases are employed 


for running the electrical portion of the plant by means | 


of a compound gas engine, built by the Maschinen- 
Fabrik Augsburg-Niirnburg. This engine is direct 
coupled to an alternating-current generator of 


1800 kilowatts built by Felton and Guilleaume, | 


with an output of 210 to 360 ampéres at 5000 volts. 
A 25} kilowatt 10-pole exciting dynamo is also 
driven by the same gas engine, while a Zoelly steam 
turbine coupled to a 1000-kilowatt Siemens-Schuckert 
alternator provides the remainder of the power 


required. The steel refining portion of the plant | 
comprised originally two transformers, to reduce the | 
E.M.F. and periodicity of the current as generated | 


to that required for operating the furnaces, and three 


Réchling-Rodenhauser furnaces, two of 4 tons and | 


one of 14 ton capacity. A very complete account 
of the whole plant, illustrated by numerous photo- 


graphs, is given by H. Thieme, in the issue of the | 


Elektro-technische Zeitschrift for September 8th and 
Lith, 1910. 

Fig. 1 shows a 736-kilowatt transformer coil, 
designed for the original form of Kjellin furnace. 
The transformer core was built up of laminated sheet 
iron, and the coil consisted of hundreds of turns of 
insulated wire. This transformer was designed to 


f the locality which contain 40 to 45 per cent. | 


ton charges | 


Fig. 2 shows details of the transformer construc- 
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form of yoke, to give the requisite rigidity. The 
method of building up the cores and winding the coils 
is similar to that employed for the single-phase 
furnace. 


SWAIN SC. 


Fig. 4—CURRENT AND VOLTAGE CURVES FOR INDUCTION FURNACES 


tion for a Réchling-Rodenhauser induction furnace 
designed for three-phase current. This transformer 
is provided with three cores and with three coils, 
attached above and below to a _ horseshoe-shaped 


Summary of Kjellin and Richling-Rodenhauser Electric Furnaces Working or Under Construction (April 1st, 1912). 





Capacity in kilos. 








Fig. 3 shows this transformer enclosed and pro- 
vided with the requisite pipes for air cooling. One 
of the special advantages expected from this type of 
construction. was, that the three electro-magnetic 
fields produced in the furnace would lead to better 
mixing of the molten meta]. This effect was certainly 
produced, but the greatly increased wear and tear 
upon the lining of the furnace was found tc more 
than balance this gain, and the writer is informed 
that owing to the heavy cost of repairs this type of 











Torars.—17 Riebling-Rodenbauser = 




















a 10 K jellin = 26,900 kilos. per charge. 








Firm. Work. | Under Type. Power. | Product. Charges. furnace construction for use with three-phase current 
1B | sneticn has not been further developed. 

Pe sararree eCoORGe Stes PS ee Le eee eT ee Mee eee? Fig. 4, giving the current. and voltage curves for 
GeRMaNy AND LUXEMBURG— ; F : | several runs with Kjellin and Roéchling-Rodenhauser 
Borgische Stahlindustrie, Remscheid 5,000 Richling- 1 Phase| High-grade steels | Hot Martinste:l] fyrnaces charged with both solid and liquid raw 

Rodenhauser | : 2 
material, shows that. these furnaces operate with 
Kicher Hiittenverein ... ... ... 2. ... ...| 3,500 Do. Do. | High-grade steels | remarkable steadiness, especially when charged 
LeGallais Metz& Cie. we 3,200 Do. Do. | and steel castings with molten metal, and that the variations in the 
me 5 went see cae oe | OO mm. De | power consumed are so slight that they can be worked 
Eberle and Co., Augsburg... 0. 0. 0. | 3500 Do. 3 Phase! High-grade steels Cold serap directly from an ordinary electricity supply without 
: Ce — ae oe ; the installation of special generators. This is a 
Grohman and Co,, Wesseling b/Kéln ~ Do. 1.Pinse! Acid steel castings Do. feature of these induction furnaces which should 
Oberschlesische Eisenindustrie A.G. Gleiwitz| 1,5°0 Kjellin Do. | High-grade steels iat render them specially suitable for installation in large 
ironworks, where the present-day tendency is for 
Peiner Walzwerk, Peiner ... ve | 4500 Réchling- | 2 Phase Molten Do. the whole power supply of the works to be generated 
| Rodenhauser | ferro-manganese as three-phase current from large gas engines, operated 

a Richlingische Eisen and Stahlwerke, Volk- | 12,000 Do. 1 Phase! High-grade steels | Hot Thomas steel by the hitherto wasted gases from the coke ovens and 

3 lingen | 1,5 Do, |3 Phase blast furnaces. The special feature of these “ curves ” 

4 | 1,000 | Do. bares Molten is their resemblance to straight lines rather than 

a ier 4000 Do. |1 Phase| ferro-manganese Culd scrap to curves. No power engineer who has had the charge 

Braun's Sthne, Vicklabruck 400 Kjellin Do. File steel Do. of a generating plant supplying current for electro- 

j oe metallurgical purposes can fail to appreciate the 

: Poldihiit'e, Kladno 4,500 Do. Do. High-grade steels | Hot Martin steel significance and advantages of this “straight line ” 

4 Aciéries ‘ ine et a’ . st} esas. * Lenpedi. ‘ ' form of power curve. 

: et la Marine et d’Homecourt, sont 3,000 seem 3 Phae Do. Cold scrap The writer's thankes acc: dus 40 the Guéadel Kicliin 
3 Alifornt G bs | hs sid Company, of London, and to the editor and publishers 
iy tiforni Gregorini, Lovere 1,600 | Kjellin 1 Phase Do. Hot scrap of the Elektrotechnische Zeitschrift, of Berlin, for 
Russta— information and for the loan of the photographs used 
oe Kronwerke, Slatoust ... 1000 Réchling- 3 Phase Do. Cold scrap in illustrating this article. 

Rodenhauser 
SWEDEN— 
Eisenwerk Domnarfvet, Gysinge 1,500 | Kjell'n 1 Phase Do. Do. 
Norway— | INSTITUTION OF MECHANICAL ENGINEERS. 
Stavanger Elektrostalverk A.S. } 4000 Richling- Do. Do. Hot scrap ia 
SPAIN— Rodenhauser | On Friday evening of last week there was resumed 
Urigoitia e Hija, Araya 1,500)  — Kjellin = Do. Cold scrap | &¢_ the Institution of Mechanical Engineers the dis- 
cussion on Professor J. Wemyss Anderson’s and Dr. 
JaPan— | | John H. Grindley’s papers dealing with vapour- 
Kaiserl. Stahlwerk, Wakamatsu... ... es | 8000 Richling- | 2 Phase Do. Hot Martin steel compression refrigerating machines and the theory 
Mextco— | on of refrigerating machines respectively. The first 
Ricardo Honey, Mexico | 2500 Do. 3 Phase Do. Do. portion of the discussion and a summary of the two 
Shar seal: pepe = a eye in oe of raypar od wept 
ss ; | | ene n spite of a somewhat scanty audience, the 
Jessop and Sons, Sheffield... 0. 0. 0... | 1,800 Kjellin 1 Phase Do. Cold scrap Mache: 9 discussion manifested no slackening of pace, 
The University, Sheffield ... ... ...  .. es 300 |. — Do. Do, Experimental although it was noticeable that some of the speakers 
Unive Staves OF AMERICA | furnace ier hep ll in pac wen Tne spore — gga 
Cruci ce. #. : bed ox ~— | ” P whic nm made ‘hose who prec em. 
ible Steel Casting Co., Lansdowne, Pe....| 2200 Boe Do. S‘eel castings Do. Captain H. Riall Seakes, R.E. cetir ed), member 
; ‘ of Council, was the first speaker. He dealt princi- 
General Electric Co., Schenectady ... | 200 Kjellin Do. Experimental pally with the appendices to Professor Anderson’s 
Canapa— | — paper, and remarked that these illustrated in a re- 
Electric Steel Co., Welland, Ontario | | Do. Do. |75kilos. At present markable manner the advantages to be gained by 
| not working combining algebraical with graphical processes. 
Ms email _____| With reference to the rating of refrigerating machines, 


he pointed out that the conflict of the two quantities, 








670 


THE ENGINEER 


Dec. 27, 1919 








the ice-melting capacity and the ice-making capacity, 
had its counterpart in the theory of the steam engine, 
wherein it centred round the actual feed and the 
equivalent feed at 32 deg. Fah. Turning to the 
question of providing a standard unit of refrigeration, 
he remarked that some of the requirements desirable 
in such a standard would be mutually antagonistic, 
and that the whole subject would require the 
most careful consideration from the proposed com- 
mittee. 

Mr. G. T. Harrap, in criticising Dr. Grindley’s 
paper, said that pre-cooling the refrigerant had often 
been proposed, but that it was not used to-day in 
practice. To his certain knowledge no patent taken 
out in connection with this subject during the last 
thirty years was being employed in actual machines 
at the present moment. There was no real advantage 
to be gained by employing pre-cooling, for what was 
obtained therein was lost elsewhere. Turning to 
Professor Anderson’s paper, he attacked the remark 
contained in it that no branch of mechanical science 
had received less aid in this country from research 
or the published accounts of practical progress than 
that of mechanical refrigeration. He had _ been 
connected with this subject of refrigeration for 
thirty-five years, and could emphatically state that 
no progress in it had been made without the aid of 
scientific investigation. Like a previous speaker, 
he objected to the author’s curt dismissal of the 
ammonia absorption machine. This type was much 
in use to-day, it gave good results, it was economical 
and still held great possibilities. On the matter of 
“wet ” versus “‘dry”’ compression, he held that 
over a term of years, say five, wet compression would 
show better results than dry, if all costs and circum- 
stances were taken into account. As regarded the 
setting up of a standard unit of refrigeration, he 
thought that such a standard would be desirable 
from a scientific and educational point of view. 
But for practical purposes, was there any demand 
for it from the manufacturers or users of refrigerating 
machines ? He had never heard anything that would 
lead him to suppose that there was. The question 
of application so over-rode everything else in the 
practical world that these questions of standards 
were only of theoretical interest. He would even 
say that it was of very little importance whether 
refrigerating units were based on the Centigrade or 
Fahrenheit scale, for 90 per cent. of the people with 
whom refrigerating engineers had to deal did not know 
what Fahrenheit or Centigrade meant. 

Mr. A. H. Tyler was of the opinion that the theory 
of refrigerating machines suffered from a lack of 
publicity. A great amount of experimental work 
had certainly been carried out by different manu- 
facturers, but the results had not been given to 
the public, or if some portions had been made known 
they were only those parts which were practically 
worthless. And it was surprising how much of the 
experimental work undertaken by the manufacturers 
was almost useless. At the previous meeting, Mr. 
Wiilcox, of J. and E. Hall, Limited, had given the 
Institution a long recital of the researches which 
his firm had been responsible for, but he knew 
for a fact that much of Mr. Willeox’s work was 
of no practical use. A _ great deal of the in- 
formation published about CO, refrigeration was 
unreliable. Personally, he did not believe in hiding 
. his results, and he hoped other manufacturers would 
join him in the publication of data obtained from 
their investigations. He did not agree with the 
immediately preceding speaker’s views as to the 
practical futility of standard units, for he held that 
such units would be of the utmost use to manufac- 
turers. Almost all makers employed units in some 
form or another, but there was an entire lack of 
unanimity, and nearly everyone used different stan- 
dards. In his own works he had adopted as a unit of 
refrigeration the elimination of 12,000 B.Th.U.’s per 
hour from brine at 32 deg. Fah. This figure was 
equivalent to the production of a ton of ice per day 
of twenty-four hours, the ton being taken at 2000 Ib., 
and the latent heat of water at 144 B.Th.U.’s per 
pound. It really did not matter, however, on what 
it was based, just as it was of no importance whether 
a ‘ horse-power ” was the power of a horse or not. 
He would like to add that in place of the clumsy 
phrase “ton of refrigeration”’ he had adopted the 
neater expression “frigid ton.’ Like most writers 
on the subject, Professor Anderson illustrated the 
action of a refrigerating machine by considering a 
reversed steam engine. In the reversed engine the 
element formerly the boiler became the condenser, 
and the former condenser, the boiler or evaporator. 
He thought it was simpler to regard the boiler in 
one case as the boiler in the other, and the condenser 
as the condenser. In the direct engine the tempera- 
ture in the boiler was higher, and in the reversed 
engine lower, than in the condenser. Turning to 
the question of wet versus dry compression, he re- 
marked that the discussion was as far off settlement 
on this point as ever it had been. His own experience 
was that under some conditions the ammonia machine 
might give better results with dry compression, 
but that CO, machines always worked better with 
wet compression than with dry. Some time ago he 
had carried out an extensive series of tests on a 
CO, machine at Alexandria, and had carefully 
noted the results of varying the degree of wetness. 
As he got towards dry compression the performance 


fell off ; the horse-power remained constant, but the 
make of ice in a given time decreased. As the com- 
pression was made wetter the results improved up to 
a certain point and then fell off again. He found that 
a degree of wetness giving a discharge temperature of 
150 deg. Fah. was the most satisfactory, and he 
believed that a variation of 3 deg. on either side of this 
was the maximum workable range for economical 
results. 

Mr. G. C. Hodsdon, of J. and E. Hall, Limited, said 
that since the annual report of 1911 he had anxiously 
awaited the paper which Professor Anderson had pre- 
sented to the meeting. Now that it had arrived he 
was surprised to find it contained so little of use to 
refrigerating engineers. He would deal, however, 
with Dr. Grindley’s paper first, because to him it was 
the more interesting. This paper bore the inference 
that refrigerating engineers did not know their busi- 
ness. He could assure the author that refrigerating 
engineers had long ago come to the conclusion that 
life was not long enough to obtain isothermal com- 
pression. To illustrate this point he would refer to 
the performance of a cold air machine of the type in 
vogue before vapour compression machines became 
common. In the case he had in mind the cylinder of 
the compressor was provided with a thin gun-metal 
liner, outside which cooling water was circulated. 
The horse-power of the machine was 17, the speed 
was 85 revolutions per minute, the air pressure was 
45 Ib., and the ratio of compression 4.06. In spite 
of the efforts made to get isothermal compression 
the air entering at about 60 deg. Fah. left at 290 deg. 
Fah. Did Dr. Grindley think that a cast iron liner 
on a modern machine, such as he would use in his 
eycle, would even equal this result ? The author 
apparently fancied that compressors had never been 
made with water jackets. The lantern slide which 
he was able to show the meeting illustrated a machine 
made in 1888 by J. and E. Hall. This was the first 
CO, machine built in this country. Its compressor 
was both compounded and water jacketed. He would 
point out that in modern practice the water jacket 
was not used because it was very liable to split if 
the machine was not regulated very carefully. As 
regarded Dr. Grindley’s interchanger, he held that 
this addition would result in no gain if the discharge 
temperature at the compressor were fixed. And in 
practice this temperature was so fixed, at 150-160 deg. 
Fah., for reasons of economy and for the sake of 
efficient lubrication. As soon as this temperature 
was settled the dryness fraction and the size of the 
cylinder were determined. The subsequent cooling 
of the gas had to be effected somewhere, and it made 
no difference whether this cooling was done entirely 
in the condenser or partly in the condenser and partly 
in an interchanger. Dr. Grindley’s suggestion was 
really analogous to taking money out of one pocket 
and putting it into another, and in his opinion some 
of the money would in the process be certain to fall 
through the fingers. Before leaving the paper he 
would call attention to the fact that the author’s 
tables were full of mistakes and misprints. Having 
illustrated these he.suggested that the Institution 
might do most valuable service in settling once and 
for all the properties of the different refrigerants. 
Turning to Professor Anderson’s contribution, he 
remarked that it was brimful of information suitable 
to the needs of students, but of practically no value 
to refrigerating engineers. He, like some previous 
speakers, entirely disagreed with the author’s remarks 
regarding the influence of scientific research on the 
progress of mechanical refrigeration. As a contribu- 
tion to this part of the discussion he would emphasise 
the fact that the best text-books and the best monthly 
journals dealing with refrigeration were in German, 
and that Germany was undoubtedly the home of 
applied science. In spite of these facts, however, 
the main refrigerating machines being fitted on board 
the latest and largest German liner were of English 
manufacture. Several manufacturers at the present 
moment were making experiments with water vapour 
machines, and it seemed likely that these would 
culminate in success. He was sorry to find that 
nothing on this subject was-mentioned in the paper. 
As regarded Professor Anderson’s list of suggestions 
for the proposed research work, he would urge the 
necessity or desirability of the Institution’s keeping 
clear of the many investigations now being conducted 
elsewhere on the same subject. For instance, the 
French were at present engaged on the study of insu- 
lating materials, while the United States Congress had 
recently voted 15,000 dols. to the Bureau of Standards 
for investigations into the properties of refrigerants 
and those necessary for the establishment of units 
and standards. There were many important subjects 
suitable for research work which were not mentioned 
by Professor Anderson. He would suggest among 
others the determination of the specific heat of 
brine, the laws governing the flow of brine over 
notches and weirs, various insulation tests, heat 
transmission through pipes as affected by the state 
of the surfaces and the velocity, pressure and nature 
of the liquid flowing through them, and other matters. 
Finally, like Dr. Grindley’s, Professor Anderson’s 
tables contained several errors and inconsistencies. 

Mr. Henry Brier, of Seagers Limited, Dartford, 
dealt with the four thermodynamic losses mentioned 
by Professor Anderson as incidental to the cycle of 
operations in a refrigerating machine. One of these 








losses was that due to the non-reversible operation 








in the condenser whereby the refrigerant at a high ten. 
perature gave up heat to the condensing water at 
low temperature. This loss, Mr. Brier held, wag 
given for something received, namely, rapidity of 


condensation and rapidity of evaporation. He could 
not help thinking that the author made out a poor cage 
for the CO, machine, and that at every point he was 
trying to get in a “sly hit ’”’ at this type. 

Mr. A. G. Enock considered that the authors by 
this time had been fairly well shot at by manufac. 
turers, professors, and other soothsayers, and that 
they had shown great courage in resisting the attacks. 
Turning to the statement made by Professor Anderson 
as to the influence of research on the progress of 
mechanical refrigeration, he declared that scientific 
investigation was being made every day with the 
object of producing a machine which would extract 
the greatest amount of heat with the least expendi. 
ture of fuel and water. As regarded the points 
raised in the discussion with reference to water. 
jacketing and wet and dry compression, he remarked 
that if dry compression were in force a water jacket 
would be required, but if wet compression were 
adopted it was unnecessary. As for a unit of refrige. 
ration, he was aware that nearly every manufacturer 
used a different standard. Desirable as it might be 
to have uniformity in this matter, it was to be remem. 
bered that if an attempt were made to specify al! the 
conditions precedent to the statement of any standard 
unit, the result would be almost certainly hopcless 
confusion on the part of the buyers of refrigerating 
machinery. 

Mr. J. Thom told the meeting that he was not a 
manufacturer, but that for the past 20 years he had 
had experience with the running of refrigerating 
machines of various types and makes. As showing 
the progress which had been made in that period, 
he stated that he could recall the performance of the 
old cold-air machines, and contrast it with that of 
a modern vapour-compression machine. What re- 
quired five tons of coal with the former could be done 
by the latter for one ton. In his experience, SO, 
machines gave the most trouble. After running for 
five years or so, some of the evaporator tubes would 
become entirely closed up. Turning to the “scien- 
tific influence ”’ discussion, he asked wherein lay the 
advantage of adopting scientific principles in the 
working of a machine if the parts of the machine 
were not made strong enough for their work, or were 
not put properly together. It was not uncommon 
to find manufacturers paying every attention to 
scientific principles and neglecting the elementary 
laws of machine design and the strength of materials, 
He remembered a machine, once under his charge, 
which, although otherwise satisfactory, persistently 
deformed itself every two or three days. 

The President at this point intimated that further 
discussion would be welcome in writing, and called 
upon Professor Wemyss Anderson to reply to the 
discussion. Dr. Grindley, we may here note, was 
not present at the second meeting. 

Professor Anderson, in reply to Professor ©. F. 
Jenkin, said that no one could possibly question the 
great advantages of the Centigrade thermometer 
scale, but as he had placed the first of the two out- 
standing wants in refrigeration as a “standard ton 
of refrigeration,’ it seemed out of place to suggest 
anything so revolutionary as a new thermal unit to 
displace the British thermal unit. Mr. G. T. Voorhees 
and Mr. R. J. Cracknell had criticised his statement 
as to the chances of the ammonia absorption machine 
holding its own against compression machines. 
If it was simply a question of turning out so many 
pounds of ice per pound of steam, he would hesitate 
to place the compression machine in the foremost 
place. But there were many other points which 
had to be taken into consideration, such, for instance, 
as the ability to meet overloads and underloads, and 
questions centring round the supply of power, and 
when everything was weighed he was emphatically 
of the opinion that the compression machine was 
and would continue to be by far the most important 
commercially of all the types. He would add, how- 
ever, that in his opinion, absorption machines had 
not received in this country the attention which 
their efficiency certainly deserved. Answering Mr. 
F. A. Willcox and all the other speakers who had 
called in question his remark on the lack of assistance 
which mechanical refrigeration had experienced from 
scientific research, he said he was aware that all the 
leading manufacturers kept—scientifically and prac- 
tically—abreast of their work in every department. 
Nevertheless, he had to emphasise what he had 
already written, namely, that the aid given to mechani- 
cal refrigeration in this country by published accounts 
of practical progress was very small indeed. He 
had not realised how poor this country was in the 
literature of this subject until he had set to work 
to prepare his paper. Other countries were better 
off in this respect, but it was to be noted that what 
they gained in quantity they probably lost in the 
bewildering conflict of results and opinions expressed. 
After all, our comparatively clean slate might carry 
with it distinct advantages. At the same time, an 
immense amount of work remained to be done, and 
in particular trustworthy data as to the refrigerants 
themselves were required very badly. While Mr. 
Willcox was trying to persuade the Institution that 
no more research work was necessary, he had remem- 
bered the vote of 15,000 dols. by the United States 
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Congress which had been subsequently mentioned 
bv Mr. Hodsdon. The request for this vote had 
come from the American Association of Refrigeration, 
and in its petition were the words, “The work of 
this Association and the entire refrigerating industry 
has been hampered from its inception from lack of 
definite basic standards upon which the art of re- 
frigeration is based.’’ With reference to Mr. Will- 
cox’s question as to what was meant by “ a standard 
refrigerating machine of comparison,” he would say 
that it was a standard machine by which the efficiency 
or coefficient of performance of other machines could 
be tested at any time and under any conditions. The 
standard engine of comparison for reciprocating 
steam engines was one working on the Rankine cycle. 
A possible standard refrigerating machine was the 
reverse of this. Replying to Mr. A. H. Tyler, he 
remarked that the Americans had also adopted the 
elimination of 12,000 B.Th.U.’s per hour as a re- 
frigeration unit. He agreed entirely with Mr. Tyler 
as to the relative merits of wet and dry compression. 
As to the inaccuracies in his tables mentioned by 
Mr. G. C, Hodsdon, he would only say that he had 
chosen his data from the best sources available to 
him. 

The meeting then closed with an intimation from 
the President that the next would be held on January 
17th. 








A 
THE ASSUAN DAM. 

On Monday of this week the new Assian Dam 
works were formally opened by his Highness the 
Khedive of Egypt. 

The original dam, commenced in 1898 and com- 
pleted in 1902, was designed to impound the river 
water to a level 106 metres above the mean sea level 
at Alexandria, and thus create a reservoir having a 
capacity of 980 million cubic metres. Large as this 
figure may sound it was by no means as great as some 
would have wished it. Indeed, the earliest proposal 
had contemplated a dam 9 metres higher and impound- 
ing nearly three times as much water. As is well 
known, the modified scheme carried the day largely 
because of the outcry of certain archeologists at the 
possible destruction of ancient monuments involved 
in the larger scheme. At the same time, in view of 
the rapid development of Egyptian industries, the 
section of the dam actuallyzerected was designed by 
Sir William Willcocks with, as he thought at the 
time, sufficient margin of safety to permit of its being 
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CROSS SECTION OF SOLID DAM 
Fig. 1 


heightened at some future date by 6 metres without 
adding to its thickness in any way. 

Between 1902, the year in which this dam was com- 
pleted, and 1907 three new circumstances arose which 
had each a separate influence on the Assian Dam. In 
the first place, Egyptian prosperity increased much 
more rapidly than was anticipated, so that an imme- 
diate augmentation of the storage capacity at Assian 
became necessary. Secondly, the erosion of the rock 
below the sluices began to threaten the undermining 
of the dam, while there was evidence that tempera- 
ture stresses were having a much greater influence on 
the structure than had been anticipated. Between 
1902 and 1906 protection works involving the con- 
struction of an apron below the dam were under- 
taken departmentally, and in 1907 Sir Benjamin 
Baker, after a thorough inspection, came to the con- 
clusion that the danger of undermining had been 
removed. Then, lastly, the faith of engineers in the 
hitherto accepted formulz used in the design of dams 
had been severely shaken by the researches of certain 
physicists, particularly Professor Karl Pearson. 

he problem of increasing the storage capacity of 
the dam was thus not the comparatively simple one 
contemplated by Sir William Willcocks. For on 
close investigation in the light of recent knowledge 
it became obvious that the original dam if merely 
added to in height would have a factor of safety 
dangerously near the minimum ordinarily employed 
and a good deal below what was advisable in the 
opinion of some engineers. In this state of affairs the 


after an extensive study of all the conditions, pro- 
pounded the scheme which has resulted in the extended 
structure officially completed last week. Sir Benjamin’s 
plan (see Figs. 1 and 2) has resulted in the raising of the 
dam crest by 5 metres and the water level by 7 metres, 
so that when the reservoir is full the water level is 
now only one metre below the roadway level, whereas 
it was formerly three. The contents of the augmented 
reservoir are 2300 million cubic feet. To allow for 
the increased stresses then thrown upon the struc- 
ture the down-stream face of the dam has been thick- 
ened throughout its length by 5 metres measured 
normally to the inclined surface. The contract for 
the new work was given to John Aird and Co., of 
London, the contractors for the original dam. Quarry- 
ing and stone cutting was begun in May, 1907, and in 
the succeeding winter work was started on the founda- 
tions. During 1908 and 1909 the thickening of the 
down-stream face of the dam was carried out up to a 
level 5-5 metres below the level of the road surface. 
In 1910 the navigation locks were rearranged, their 
walls thickened and heightened, and new gates 
fitted. During 1911 and this year the crest of the 
dam was raised to its new level. 

The operations connected with the joining up of the 
new with the old masonry work on the down-stream 
side of the dam were of a particularly interesting 
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CROSS SECTION OF PIERCED DAM 
Fig. 2 


ture at Assian are very great, and few places exist 
where conditions are more trying to a masonry struc- 
ture. Sir Benjamin Baker’s scheme provided for the 
construction of the new work as a distinct structure 
separated from the old by a space varying from 2in. 
to 6in. When both parts had reached the same tem- 
perature the hiatus was grouted up with cement 
mortar. Until this grouting was completed the new 
structure was supported by l}in. diameter bearing 
rods sunk into the old structure, one to each square 
metre of the face. The work of grouting any 
section was usually effected two years or so after it 
had been built. 








AFRICAN LINER ABOSSO. 


Tuis fine large twin-screw passenger and mail steamer, 
which has been built by Harland and Wolff, Ltd., to the 
order of the African Steamship Company, London—Elder, 
Dempster and Co., Limited, Liverpool, managers—left 
Belfast on Thursday, December 19th, and is intended to 
sail from Liverpool on January 8th for the West Coast of 
Africa. The new vessel is 441ft. 6in. long overall and 
57ft. beam, with a gross tonnage of about 8000. She has 
six water-tight bulkheads dividing the structure into seven 
water-tight compartments, and the double bottom, which 
is built on the cellular principle, extends all fore and aft, 
being specially strengthened in way of the engine-room. 
There are five steel decks. In addition to having large 
cargo capacity the Abosso is fitted up with accommoda- 
tion for a large number of first and second-class passengers, 
the permanent first-class rooms being single and two-berth 
rooms, the second two and four-berth, and the third-class 
also two and four-berth rooms. There is in all accommoda- 
tion for about 400 passengers. 

The first-class state rooms, which are situated in a large 
deckhouse on the bridge deck, are nearly all single-berth 
rooms fitted with cot bedsteads. Those on the awning 
deck and main deck are two-berth rooms arranged on the 
tandem principle so as to give natural light and ventilation 
to all rooms and to eliminate what are know as inner rooms. 
The dining saloon on the main deck, which extends the 
full breadth of the vessel, will seat 150 persons. The 
floor is covered with linoleum tiles. The room is furnished 
with small rectangular tables. The sidelights are arranged 
in pairs. The first-class lounge is on the bridge deck for- 
ward, and it also has large teak framed windows arranged 
in pairs. The first-class smoke-room is situated aft on 
the boat deck. There is a large skylight overhead and 
large teak framed windows opening in pairs. The floor 
is covered with linoleum tiles. At the after end of the 
smoke-room an open verandah is arranged with small 
teak wood tables and chairs; the bar and gentlemen’s 
lavatory is adjoining. 

The second-class accommodation is also well arranged 
and of a high-class character. The state-rooms, situated 








Problem was tackled by Sir Benjamin Baker, who, 


on the main deck, as already mentioned, are arranged in 


second-class saloon, like that of the first class, extends the 
full breadth of the vessel on the main deck and will seaz 
108 persons. The second-class smoke-room is on the 
bridge deck aft. The third-class accommodation consists 
of state-rooms on the main deck aft, dining saloon on the 
same deck, and a general room at the after end of the awn- 
ing deck. Both these rooms are comfortable apartments. 

There is a gymnasium on the boat deck fitted up with 
a number of electrically driven apparati. A dark-room 
is provided in the after first-class entrance on the awning 
deck, and there are also a barber’s shop, the usual purser’s 
office, doctor’s room, &c. The ship’s refrigerated cham- 
bers and dry store-rooms on the lower deck aft are of large 
capacity. The vessel, in addition to having a complete 
installation of electric light, is fitted with wireless tele- 
graphy apparatus. The lifeboats are manipulated by 
patented davits and are of sufficient capacity to accommo- 
date all persons on board. The propelling machinery 
consists of two sets of four-cylinder quadruple-expansion 
‘balanced ” reciprocating engines, also constructed by 
Harland and Wolff, Limited. 








AVIATION EXHIBITION AT SOUTH KEN- 
SINGTON. 


AN interesting little exhibition dealing with aviation is 
now being held under the auspices of the Board of Educa- 
tion in one of the galleries of the Science Museum near 
the entrance in Exhibition-road, South Kensington. It 
was opened on the 23rd inst., and will remain so till the 
end of January. 

The Exhibition is small in extent, but is representative’ 
being intended, in fact, to illustrate the scientific principles 
underlying the subject. There is an absence of trade 
exhibits, but, on the other hand, most of the Government 
Departments which are concerned in one way or another 
with the subject of aviation are taking part, with the 
result that the taxpayer may see some of the tangible 
results of the public money that has been granted for 
this purpose. We notice that the Royal Aeronautical 
Society of Great Britain is showing some or its historical 
prints and apparatus, such as the glider of the ill-fated 
Percy Pilcher. Colonel S. F. Cody has lent a man-lifting 
kite. The car of a spherical balloon with its outfit of 
instruments and gas valve is instructive. The Army 
aircraft factory, through the War-office, exhibits models 
of various dirigibles, for example, Nulli Secundus I1., 
and numerous drawings illustrating the work of the factory 
during the last few years. The National Physical Labo- 
ratory has arranged a working air tunnel to show how 
aero foils and planes are tested. Its experimental work 
on the best proportions of stays, tensile tests of turn 
buckles and of fabrics, &c., is also represented. 

There are one or two full-sized aeroplanes or portions 
of such, while the models comprise a Wright biplane, 
a Santos Dumont monoplane, and the Blériot XI., which 
first crossed the Channel. In this connection the engines 
are, perhaps, the most interesting. An N.E.C. and a 
Green engine are shown, but the most instructive is a 
Gnome engine completely dismantled ; this, we venture 
to think, has not been seen previously outside the work- 
shops. The Meteorological Office has a comprehensive 
exhibit of its standard instruments. Full descriptions are 
appended to all the most important objects. 








THE METROPOLITAN WATER BOARD. 


THe Metropolitan Water Board is promoting a Bill in 
the coming session of Parliament to obtain powers for 
the construction of an aqueduct to convey the water from 
the reservoirs in the neighbourhood of Littleton and 
Laleham—powers for which were obtained in 1911—to 
filter beds which it is proposed shall be constructed near the 
existing Kempton Park pumping station, and for the con- 
tinuation of it to form connections with the existing mains 
leading from the distributing reservoir at the termination 
of the Staines aqueduct to the Hampton filter beds. 
Powers are also being sought for acquiring land for the 
purposes of filter beds and for constructing a pipe line 
between Kempton Park and Cricklewood pumping 
stations, forming a duplication of the existing Staines 
communication main, and also for a branch from this pipe 
line at Greenford, to form a connection to the proposed 
service reservoir at Horsenden Hill, sanctioned by the 
1911 Act. These mains will be supplied with water from 
the new filter beds through a pumping station to be 
constructed near the existing Kempton Park engine- 
house. Powers will also be sought for the construction 
of a service reservoir at Shooters’ Hill with a pumping 
station and mains connecting the Board’s supply to the 
pumping station and the pumping station with the new 
service reservoir and with the existing Shooters’ Hill 
water tower. 

At Westerham Hill, in Kent, it is proposed to construct 
two service reservoirs, one on land adjoining the Board’s 
existing Westerham Hill pumping station and the other 
adjoining the existing Betsoms Hill reservoir. Mains are 
to be laid to supply these reservoirs with water from the 
existing Westerham Hill well, and the new main is to be 
continued from Betsoms Hill reservoir to the Board’s 
existing Knockholt reservoir. 

Powers are also being sought for the construction of a 
wharf on the river Thames at the Board’s Hampton 
station, with railways connecting the wharf with the 
various pumping stations at Hampton, and also with the 
existing Kempton Park pumping station, with a branch 
to the London and South-Western Railway—Thames 
Valley line—at Kempton Park. 











At the last meeting of the Institute of Metals, Pro- 
fessor Gowland said that there appeared to be an impres- 
sion that autogeneous welding was new, but the Romans 
used it for lead pipes which were to be put underground. 
These were made by bending up a sheet to form a tube and 
recurving the edges. Molten lead was then run between 
these recurved edges until-fusion took place. For pipes 
not to be used underground the Romans used soldered 
joints, their solder having the same composition as that 
now used. 
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SINGLE-PHASE RAILWAYS. 
No. XX.* 

In conclusion, a word or two may be said with 
regard to the electrical equipment of the Spiez 
Frutigen line, which constitutes an approach to the 
Létschberg Railway, and which was acquired by the 
Bernese Alpine Railway Company in 1907. It is a 
standard gauge line, and is approximately 13-5 kiloms. 
long, the steepest gradient being 1-55 per cent. 
The Létschberg line running from Spiez to Brig is 
about 73 kiloms. long, and its steepest gradient is 
2.7 percent. At Brig—see map, Fig. 147—the Létsch- 
berg Railway joins the Simplon line, thus forming a 
portion of the railway connection between Paris, 
Berne and Milan through the Simplon. With the 
opening of the Létschberg line, the Spiez—Frutigen 
section will assume the character of an international 
railway. The line between Spiez and Frutigen is 
equipped with multiple suspension overhead lines, 
constructed in accordance with the designs of Siemens- 
Schuckert. On the sidings at the stations, however, 
a simpler form of overhead equipment has been 
adopted. As the Siemens-Schuckert overhead con- 
struction has been dealt with in connection with 
various lines that have been described, it need not 
be considered in the present instance. The motor 
coaches, however, are of special interest. At the end 
of the year 1908 the Bernese Alpine Company gave an 
order for three single-phase motor coaches and two 
2000 horse-power locomotives. The former are used 
mainly for local service on the Spiez—Frutigen section, 
but are also to be run on the Létschberg line as far as 
Kandersteg. The locomotives, on the: other hand, 
are for dealing with goods traffic between Spiez and 
Frutigen, but they are specially designed for running 
to Brig on the Létschberg Railway, and are con- 
sequently built as heavy mountain locomotives. 
The pressure on the overhead conductor is 15,000 volts, 
and the periodicity 15 cycles per second. 

At present fourteen passenger and goods trains 











Fig. 147—MAP SHOWING THE SPIEZ-FRUTIGEN LINE 


and two purely goods trains run daily in the winter 
whilst in the summer twenty trains are run each day 
for passengers end goods. The Siemens-Schuckert 
motor coaches, as shown in Figs. 148 and 149, are of 
the four-axle type. There are two large third-class 
compartments, each containing about thirty-two 
seats, two driver’s compartments at the ends of the 
cars and a lavatory in the centre. The cars have 
a total length between the buffers of 20-3 m., and the 
breadth gives sufficient space for the provision of 
four cross seats and a central corridor. 

Each bogie, as shown in Fig. 150, has two motors, 
which are geared to the driving axles. The ratio of 
the gearing is 1:3-45. Each motor is rated at 
230 horse-power for one hour, so that the total capa- 
city of a car amounts to a little over £00 horse- 
power. The normal running speed is 45 kiloms. 
per hour, and the maximum speed 70 kiloms. per 
hour. The tractive effort when all the motors are 
in use and at a speed of 45 kiloms. per hour is 
5000 kilos., and the maximum tractive effort at start- 
ing 7400 kilos., measured at the circumference of 
the driving wheels. With all the motors in use 
a motor car is capable of drawing a 240-ton 
train on a 1-55 per cent. gradient at a speed of 
45 kiloms. per hour. For the Spiez—Frutigen line, 
however, two motors provide sufficient power. The 
cars are fitted with the usual hand and air brakes, 
the former being so constructed that the brake 
spindle in each of the driver’s cabs only controls 
the brakes on the bogies next to the respective cabs. 
The Westinghouse air brake gear comprises a quick 
action brake and a governing brake, the latter being 
provided for use on long steep inclines. Each bogie 
has its own brake cylinder, the piston of which operates 
on eight brake blocks. Each wheel is also equipped 
with sanding gear worked with compressed air. 





* No. XIX. appeared December 20th. 


The brake equipment will be understood from Fig. 151. 
The air is compressed by an electrically driven piston 
pump, which is hung under the car. The driver's 
cab, shown in Fig. 153, contains the usual electrical 
control gear, the Westinghouse brake valve, the air 
escape valve, the hand brake wheel, the valves for 
operating the sanding gear and the whistle. On 
the back of the cab there is a switchboard, on which 
switches are mounted for controlling the train 
lighting and heating, &c. 

A diagram of connection for one of the Siemens- 
Schuckert motor coaches is given in Fig. 152. The 
current collectors are shown at A A, B is the lightning 
arrester, C intermediate resistance, D the choking 
coil, E earth, F the earthing switch, G the high- 
pressure oil switch, H the high-pressure resistance, 


pressure coupling for the automatic and SOverning 
brake, w, continuous-current dynamo, w, automatic 
change-over switch, w; induction coil for phage 
splitting, w, auxiliary winding, w) induction motor 
Wy, excitation winding, x resistance, and z cut. 
outs. 

It will be gathered that the electrical equipment 
is divided into two separate and distinct sections, ang 
there is a transformer for each group of motors, 
It has been stated that for the Spiez—Frutigen ling 
two motors are sufficient, and this system of dividing 
the electrical equipment into two distinct sections 
enabled the cars to be fitted with two motors in the 
first instance and the remaining two to be added later, 
Since the periodicity is only fifteen cycles per second 
it has been necessary to use a motor generator set 











J the transformers, K the contactors, L reversing 
contactors, M,, Mz, M; and M, motors, N auxiliary 
turns on transformer, O reactance coil for preventing 
the low-tension circuit being broken as the main 
contactors change the connections, P current trans- 
former, Q maximum current relay, R car heaters, R: 
heaters for sanding gear, 8S high-tension cut-out, T 
air pump, U ventilating motor, V 
W signal lamps, X driver’s cab lamps, Y car lamp, 
a@ ampére meter, 6 voltmeter, c contactor current 
controlling switch, d current controlling resistance, 
e main controller switch drums, f/ auxiliary drums (the 
function of which will be described later), g reversing 
switch, h main air reservoir, 7 air conduit, k brake 


brake valve, o small air cock on air pressure chamber, 





motor cut-out, | 


pipe, m pressure gauge, n brake cock, m governing | 





View AOL AE! 





Fig. 148—SINGLE-PHASE MOTOR COACH FOR THE LOTSCHBERG RAILWAY 


; and battery for the purpose of lighting the coaches. 
| The current collectors are of the Siemens-Schuckert 
| type. From the illustration Fig. 154 it will be seen 
| that they rest on a frame supported on high-pressure 
| insulators. The sliding contact piece is made of 
| aluminium and has two grooves which are filled with 
_ grease or other lubricating substance. In accordance 
with the usual practice the bow is raised by means of 
| compressed air cylinders, two being provided for 
|each bow. The construction is such that the pres- 
| sure on the bow is approximately the same in all 
| positions and amounts to about 3.5 kilos. When the 
collector is in its lowest position it lies very low 
| down in the frame, as will be seen from Fig. 149. 
Since the air cylinders are connected with 
the live parts of the collector an insulating tube 
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p hand lever for oil switch, g solenoid for actuating 
oil switch, q, relay, 8; main lighting switch, 8 switch 
for internal lighting, 8s; switch for driver’s cab lamps, 
8, switch for signal lamps, 8s, wall plugs for signal 


| operate the current collectors in the event of the air 
lamps, 8, switch for blower, s; main switch for heating, | pump breaking down a hand pump is fitted in eac 
8, switch for heating, 8;. main switch for controlling | motor coach. 


current circuit, 8; switch for blower and air pump, | 
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Fig. 1449—SINGLE-PHASE MOTOR COACH FOR THE LOTSCHBERG RAILWAY 


is connected in the air supply pipes. The current 
collectors are controlled by means of a cock in the 
|driver’s compartment. To enable the driver to 


h 


The lightning arresters fitted to the motor cars for 


82 multiple switch for cutting off motors, s,;, switch | the purpose of protecting the transformers, &c., are 
for cutting off motor No. 1, 84 switch for cutting off | of the horn type and, as will be seen from the diagram, 
motor No. 2, s,;; hand switch for air pumps, 8 ,auto- | Fig. 152, they are connected in circuit with a large 
matic pump switch, 8,; circuit breaker for oil switch | resistance which is immersed in oil. It consists o! 
coil, 8, push button for opening oil switch, 8) switch | forty-eight carborundum bars having a total re- 
for changing the primary connections so as to enable | sistance of 2900 ohms. Owing to the exceptionally 
the cars to work with two different voltages, 8, | high pressure used on the overhead line the high- 
switch for induction motor, 82 switch for lavatory | tension switches break the circuit in four different 
heating, ¢ storage battery, w,; coupling box for the | places. They are oil switches and can be actuated by 
control mains, w;, coupling plug for the heating mains, | the coil g from the driver’s cabins. Moreover, in order 








w; air pressure coupling for current collector, w, air | that the current may not be applied to the trans- 
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formers suddenly the switches are fitted with an 
auxiliary contact which introduces the resistance H 
into the high-pressure circuit. _ When the switch is 
completely closed, however, this resistance is short 
circuited. The high-pressure switch is opened by the 
relay g1, Which is energised by the press button Sig 
in the driver’s compartment. In cases of emergency 
the switch can also be opened by means of the lever p. 


In accordance with the scheme adopted by Siemens- 
Schuckert on other railways the secondaries of the 
transformers are provided with two auxiliary coils N 
| which are connected to the compensating windings of 
the motors. There are ten main contactors for 


each transformer, of which six are used for vary- 
ing the voltage and the remaining four for revers- 


ing. 





The contactor switches marked 7 and 8 











Fig. 150-BOGIE FOR SINGLE-PHASE MOTOR COACH—LOTSCHBERG RAILWAY 


All the high-pressure apparatus is placed in a special 
chamber under the centre of the carriages. 


cf the carriage through the lavatory and thence to 
the high-pressure compartment. The latter can only 
he opened when the bow is lowered clear of the over- 
head line. 

It is impossible to raise the current collectors whilst 





Fig. 151--DIAGRAM OF BRAKING ARRANGEMENTS 


the door of the high-tension chamber is opened. 
Each transformer has a capacity of 450 kilovolt- 
ampéres on the one hour basis, and serves for two 
driving motors and auxiliaries. An illustration of one 
of the transformers is given in Fig. 155. They are of 
the oil type, and the windings are enclosed in a cor- 
rugated iron case. They are hung under the cars in 
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Backwards 
forwards. 
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such a manner that all sides of the cases are exposed 
to the air, and in this way efficient cooling results. It 
will be seen from the diagram that the primary wind- 


ings of the two transformers are in two parts, and by | 


means of the switch 82) they can be arranged for work- 


The | 


mica insulated high-pressure line passes from the roof | 
on these cars is shown in Fig. 156. The diagram of | 


deal with the connections for the auxiliary turns 
N. The motors are eight-pole series type fitted with 
reversing poles, and are air cooled. A motor as used 


connections shows that in accordance with the usual 
practice choking coils O is used in the secondary 
circuit of the transformers, which prevents the current 
from being interrupted when the contactors change 
the secondary connections. From the middle point 
of this choking coil the current passes to the measuring 
transformer P over the current relay Q, the cut-outs 
V, and the reversing contactors Lto the motors. The 
current used for auxiliaries is also taken from the trans- 


formers, likewise the controlling current, at a pressure | 
The air | 


of 178 volts. Switch s controls this circuit. 
blast motors which are controlled by the switch s,, 
are worked at a pressure of 109 volts, as is also the 
motor for driving the lighting set, whilst the current for 
heating is supplied at a pressure of 300 volts. 

The control of these motor cars is carried out in 
much the same way as on other cars built by the firm 
of Siemens-Schuckert. In order to obtain controlling 
current in the first instance the first high-pressure 
switch is closed by means of continuous current from the 
storage battery. This is effected by turning one of the 
controllers e to the first position I. The other high- 
pressure switch is then closed by means of alternating 


od 





current. 
to the motors are also made. 


In this position I al! the initial connections 
It is proposed to fit 


an auxiliary drum f which will be connected in parallel | 
with the main switch drum e. Tris is for the purpose | 


| of obtaining a low travelling speed. The two drums 


troller e is in the stopping position. A blower is pro- 
vided for each pair of motors and the air passes 
through a flexible rubber pipe. The blower motors 
can be switched off at will from the driver’s com- 
partments. 

It is customary to put the blowers out of action in 
the tunnels owing to the moisture in the air, but in 
order to keep the motors cool the blowers can ke 
kept in operation when the train stops. The air 
pump for the brakes is driven by an 8 horse-power 
series motor through the medium of tooth gearing. 
An automatic switch controls the starting and stop- 
ping of the air pump motor in accordance with the 














| Fig. 153—DRIVER’S CAB 


| pressure of air in the reservoir. Provision is also 


;}made for ‘controlling the motor by hand. Two 
| groups of radiators are placed under the seats and these 
| are controlled from the driver’s compartment. There 
| are eighteen radiators in the passenger compartments 
| and twenty-one in the whole motor carriage. They 
| each consume about 500 watts, so that the whole motor 
| carriage can be heated with about 10.5 kilowatts. 
| A 100-watt radiator is also used in connection with 
| the sanding apparatus. The heaters in the trailer 
| cars are connected up by wires with plug scckets at 
| the end of the cars. Electric energy for heating pur- 


Swain Sec 


ig. 152—DIAGRAM OF CONNECTIONS OF SINGLE-PHASE MOTOR COACH—LOTSCHBERG RAILWAY 


poses up to 100 kilowatts can be supplied throughout 
the train. The heating current is taken from both 
transformers and the radiators are connected to the 
300-volt tappings. 

A single wire is used for the heating circuit, the 


ing with a pressure on the overhead line of either | will be actuated by the same hand lever, which can | return being through the metal work of the cars. 


15.000 or 7500 volts. 


i only be removed when the main drum of the con- 


The lighting converter has a capacity of 1.2 kilo- 
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watts, and it works in conjunction with a storage 
battery having a capacity of 81 ampére-hours. The 
motor w, of the converter is of the induction type and 
is started by means of aphase splitting device. With the 
aid of the change-over switch 8, it can be connected 
to the 109-volt tappings of either of the transformers. 
The instruments in the driver’s compartment com- 

















Fig. 124—-CURRENT COLLECTOR 


prise a speed indicator, ammeter and voltmeter, 
which latter, by means of a change-over switch, can be 
connected to the low-tension windings of either of 
the transformers. For the quick action and govern- 
ing brakes the ordinary manometer is provided. 

A very fair idea of the arrangement of the electrical 
equipment will be gathered from the plan and longi- 

















Fig. 125—450 KILOVOLT-AMPERE TRANSFORMER 


tudinal section of one of the motor coaches shown in | 
AB is the coupling for the automatic | 


Fig. 149. 
brake, A S the emergency switch, B the brake reservoir, 


Since Lord? Kelvin inventedTthe syphon recorder in the 
year 1867 there had been no; increase in the sensitiveness 
of the instrument until the introduction of the short syphon 
recorder which he had recently introduced. The ordinary 
syphon recorder employed was a syphon tube of about 
2hin. long and from 8 to 12 mils in diameter. The coil 
and syphon were mounted on separate axis and coupled 
by silk fibres,so that the angular movement of the syphon 
was about two to three times that of the coil. By reduc- 
| ing the length of the syphon to }in., and substituting a 
narrower coil, it was possible greatly to increase the 
sensitiveness of the recorder. In order to make the 
inertia of the moving system a minimum it was advisable 
to make the inertia of the coil and syphon equal. In 
| practice it was inadvisable to reduce the turns on the 
coil below 50 or 100 turns, as with lower valves the power 
required to overcome the friction of the air and nkmg 
became too limited. This precluded the possibility of 
attaching the syphon directly to a coil of a few turns, and 
means of magnifying the motion of the coil and transmit- 
ting it to the syphon had to be used. In the new instru- 
ment it was accomplished by means of a fine fibre, which 
was kept in tension by flat springs at each end. The 
fibre is attached to an arm carried by the moving coil to 
| a vertical fibre on the syphon suspension. Trials with 
the new instrument had shown an increase of speed of 
30 per cent. on the largest Atlantic cables. 

Another new instrument was the thermo-electric 
magnifying relay. In this instrument the power in the 
relay circuit was generated by means of five thermo 
| junctions at different temperatures. Heat was supplied 
| by two little flames, and a very light thermopile was 
suspended so as to swing in and out of the flames, and 
was coupled to a moving coil, through which the received 
current passed. The thermo-piles consisted of alternate 
junctions of platinum and alloy wires of one mil diameter. 
The joints were made by twisting the ends of the two wires 
together and holding the junctions in a Bunsen flame for 
ashort time. In this way a perfectly good and permanent 
joint was ensured. An alternative arrangement was to 
fix the thermo-pile and vary the flames by means of a 
valve connected to the coil movement. Trials of tha 
| instrument on Atlantic cables had shown an increase of 

speed of about 40 per cent. The magnifying relay multi- 
plied the impulses received in exact proportion to their 
| strength, and was quite distinct from the ordinary make- 
| and-break relay, which delivered a constant current for 
| any impulses over a given strength. For very many pur- 
| poses it was desirable that received impulses should be 
magnified without altering their shape, and this would 
only be done by an instrument with a constaat magnifying 
power. 

In the latest form of mechanical relay a large magnifi- 
cation of power could be obtained by very simple means. 
The relay consisted essentially of a rotating spindle, around 
which were wound one or more turns of a flexible cord. 
The magnification of power depended on the number of 
turns which the cord made round the spindle, and followed 
a compound interest law. By means of such an arrange- 








| ment it was possible to work an ordinary syphon direct 


| writer, which normally required 3 milli-ampéres, by a 
| current of 10 micro-ampéres. 


BU the lighting converter, BV the quick-action | 
triple valve, F the controller, H the high-pressure | 


chamber, H B the hand brake, H K the contactor | 
‘ article from our contemporary The Arena, a monthly 


switch box, MM motors, RB the coupling for the 








BAD TOOLS MAKE GOOD WORKMEN. 


WE take the following interesting and suggestive 

















Fig. 156—SINGLE PHASE MOTOR 


governing brake, RV the regulator valve, S T K publication devoted largely to matters connected 


the coupling for the control main and T the trans- | 
former. 








| much of the expenditure on 


MAGNIFYING FEEBLE SIGNALLING 
CURRENTS. 
In the discourse on “‘ Methods of Magnifying Feeble | 
Signalling Currents,” which .Mr. 8. G. Brown recently | 
delivered at the Physical Society Institute, it was pointed | 


with the universities and public schools :— 
At a time when practically all the great centres of engineering 


| instruction are naturally proud of their admirable equipment 


it may seem hypercritical, or even ridiculous, to question whether 
i and hine tools does 
not really react to the detriment of the pupil. But these things 
do not stand still. Where there has been expenditure in the 
past, there will be further expenditure in the future, and I 
merely ask that some consideration should be given to the views 
of.one who has experience in teaching the elements of engineer- 
ing subjects, since these views tend to encourage economy in 
one direction, which would presumably leave more money free 





out that the employment of long submarine cables was , . ety 
continually on the increase, and it might be accepted that ee ce — a ne mae aon 


the number of messages sent doubled every ten years. | 


The firm belief on which I base my contention is that the 


of the appliances at their command, and are not dicouraged when 
they are called upon to carry out a job which appears to be 
beyond the commonly accepted capabilities of the implements 
at their disposal. When a tailshaft breaks in mid-ocean jt 
is not to be expected that the engineers on board the vessel wil] 
have the help of all the ideal appliances for carrying out a repair, 
but the man who does the thing somehow saves the cost of 


salvage. When emergencies arise—and an active engincer’s 
life is more or less full of emergencies—they have to be dealt with 
as best they can at the moment, and under such conditio.. | 
would sooner rely upon a man who can keep going an eivine 


which properly belongs on the scrap heap than upon one who 
fully understands the possibilities of the most complex and j nar. 
vellous automatic machine tools, and despises whatever is \,ot 
recognised as representative of modern practice. 

Only a few days ago the principal of a great college of scicice 
told me that he had been discussing with a former pupil, who has 
now made his mark in the engineering world, the value of |,is 
scientific training, and had asked what part of his college coiirse 
had been of most value to him. The reply was that he jad 
learnt most from a casual incident. A of the staff of tie 
college had occasion to move a power launch between io 
points overland, and the ingenious means employed to overco:e 
various difficulties of transit as they arose had provided tiie 
pupil with ideas which he had fully translated_into action 
time after time in his subsequent careec. 

At another place I remember a batch of engineering stude:,:s 
being freed from lectures for a couple of days for a somew)h..t 
similar purpose. A ten-ton cutter had come ashore, and t'ic 
owner wished to beach her for repairs on the spot. The shove 
was very steep, and the coastguards and the local boat builder- 
assured him that the job could not be done. However, it wis 
done, and done satisfactorily, and I think all those who had 
hand in it gathered more useful experience than would have con 
from a month of ordinary workshop practice. 








good in the main. Almost any boy can work steadily througi: 
the construction of a model engine or a small dynamo wit) 
thoroughly adequate tools and the guidance of a skilled instruc- 
tor. But if the tools are imperfect or insufficient in variety tl. 
teaching of the instructor, who is constantly helping him t. 
devise makeshifts, and showing how difficulties can be over 
come by ingenuity rather than by improved machinery, become 
far more helpful and inspiring. The doing of the obvious, or 
the fulfilment of straightforward work that never present 
unexpected difficulties, does not make a real engineer. As a 
matter of fact, I doubt whether the true engineer is not invariably 
born as such, but mechanical resource, if it exists at all, can, [ 
believe, be “‘ trained on ” by facing and overcoming difficulties, 
and smothered by having all these difficulties wiped out before 
the pupil realises their existence. Start trained men on straight- 
forward jobs on good machines and all the results will be practic- 
ally identical; put them on to imperfect machines and give 
them imperfect tools and you will soon see which are the true 
engineers. Some will find out what the machines cannot do 
while some others are making them do it. This quality otf 
achieving the impossible can never be brought out in a shop so 
perfectly equipped that all things are possible. 

There is a big difference, over and above that of mathe 
matical and scientific training, between a reliable mechanic and 
a good engineer. The one is satisfactory enough provided, that 
he carries out well the work entrusted to him on machines suit - 
able for the work. The other must be always looking ahead 
and progressing. A combination of high scientific attainments 
with sound machine shop experience does not necessarily pro- 
duce a good engineer. What is wanted is a species of instinct ; 
something that tells a man, without conscious reasoning, what 
ought to be done to improve matters, what is the cause of some 
trouble, or what will be the result of an experiment not yet 
tried. Probably every intelligent man has some trace of this 
instinct, but a first-class engineer has it highly developed. The 
question is whether this t in hanical matters is 
purely a natural attribute, or is capable of being “ trained on ” 
to any appreciable extent. If the latter, as I believe, then the 
young engineer’s work should contain unexpected difficulties 
if it is to be of the greatest possible benefit. Clearly, when he 
leaves college and goes into works—or if he is on the “ sand- 
wich ” system during that part of the year when he is employed 
in works—he cannot have unnecessary pitfalls put in his way 
without depreciating the value of a commercial product. If 
this sort of thing is to be done at all it must be done in the college 
If inferior or faulty tools are to be used deliberately 
n work on the perfection of which no made reputa- 





course. 
it must be u 








Hence the need for increasing the carrying power of cables. | best engineers are great opportunists ; men who make the most 





tions depend. 

What I should like to see is something in the nature of a pause 
in the improvement of some parts of the equip t of technical 
colleges. The tools and machines which go out of date or become 
faulty and inaccurate under the handling of many beginners, 
instead of being sold off at scrap prices, might be gathered in a 
shop specially set apart for them, and in that shop all engineer- 
ing students should spend some part of their time. The work 
which they did there, together with particulars of their diffi- 
culties and the assistance given to them, would ‘be kept quite 
separate from their work done in the properly equipped machine 
shop, and I think ought to be taken into full account in estimat- 
ing progress and in examination results. It would be helpful, 
too, in enabling teachers to advise their students as to the 
branches of the profession best suited to their abilities It 
would be found that some men would do astonishingly fine’ work 
under bad conditions and yet would not shine elsewhere. Again, 
students of an almost ideal character, quick and accurate in 
theoretical work, reliable in practical work, would be found not 
to possess the curious faculty of getting good from bad, and 
would be saved from wasting themselves on branches of engi- 
neering in which the exercise of this faculty plays a particularly 
important part. 

I should like, too, to see some old—preferably badly designed 
and badly handled—engines and electrical equipment kept and 
used in somewhat the same way. Much may be taught from 
these ‘‘ awful examples.’’ I well remember one which did 
excellent service to many generations of engineering students. 
It was a single-cylinder horizontal steam engine, supplied through 
about 50ft. of unlagged steam pipe by an antique Scotch boiler 
working at a painfully low pressure. The steam pipe descended 
about 12ft. vertically into the steam chest, and the exhaust pipe 
rose vertically through the roof into the open air. The “‘ swash- 
ing ’’ of water could be distinctly heard whenever the engine 
was at work, and I imagine that a cover would have gone very 
quickly if the piston and D valve had fitted properly. The 
comparison of diagrams taken from that engine with those from 
a modern set in the same shop was very instructive, and it and 
its boiler were continually useful in showing how things should 
not be made or fitted up. 

But perhaps I am carrying a somewhat revolutionary sugges- 
tion rather too far, for I admit that the “‘ handy man ”’ is not 
the only variety of engineer, and it is the “‘ handy man” who 
would probably do best in such surroundings. Even so a very 
big percentage of engineers still find their greatest asset in 
resource. 

If a man has been given a thousand a year at the university, 
he cannot be expected to settle down very contentedly on the 
two-pound-ten a week that he subsequently earns, and if an 
engineering student has been accustomed to having at hand the 
ideal implement for every job he does he will be equally helpless 
if he has to face rough and ready work under difficulties. More- 
over, it is only by comparison that we learn to appreciate what 
is good when we get it, and at the same time to realise that even 
good may be made better by the application of sufficient know- 
ledge or ingenuity. HAstTATUs. 











For elementary students I am certain that my theory hol. 
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RAILWAY MATTERS. 


ye telephone system of train despatching is being 
gradually extended by the Grand Trunk Railway, and as 
soor, as the line can be completed will be put into force 
-ight through from Montreal to Chicago on the main line. 





iv 

te is understood that this system will be in use on the 
district between Toronto and Sarnia Tunnel on or about 
the first of next year. During the course of the next few 


months the various despatchers will visit Allandale and 
familiarise themselves with the system. 


AppLicaTION is to be made to the Light Railway Com- 


missioners for an Order to incorporate a company, under 
the title of the Gower Peninsula Light Railway Company, 
for the purpose of constructing and maintaining a light 


railway in the peninsula. It is proposed to commence the 
line at Killay and extend it to Port Eynon, a distance of 
about 13 miles. The area of the land required is about 
120 acres. The starting-point of the line will be a junction 
with the London and North-Western Railway at Killay. 


Tue Rail Committee of the American Railway Engi- 
neering Association is utilising the 800,000 1b. Riehle 
machine in the Fritz Engineering Laboratory, at Lehigh 
University, for important tests of rails. Conducted as a 
part of the research work undertaken jointly by railroads 
and steel manufacturers, these tests are expected to aid 
materially in the effort to reduce the number of rails that 
are found defective each year. The manufacturers of 
steel! rails furnish the materials and facilities for research 
work and the railroads furnish the engineer to conduct the 
tests. Some results of the work so far accomplished have 
been published in the ‘‘ Proceedings” of the American 
Railway Engineering Association. ;The present phase 
of the research is the investigation ofthe rate of reduc- 
tion of the cross section in rolling from the ingot to 
the finished rail. One hundred pieces of 100 Ib. Ameri- 
can Railway Association section 2ft. long are being used, 
and it is fortunate that the testing facilities of the Fritz 
laboratory are available for this purpose. 


Some interesting comparisons were drawn by the author 
of a paper read recently before the Canadian Railway 
Club. Attention was called to the fact that a horse-drawn 
vehicle, seating on an average four passengers and a 
driver, weighs from 1500 Ib. to 25001b., which gives a 
deadweight per passenger of from 3001b. to 500 Ib. 
Such a vehicle will move at a speed of from six to eight 
miles per hour over a road not comparable with the worst 
type of railway track. Again, a motor car weighing 
five tons and seating seven passengers and containing 
its own power plant, moving with almost the same average 
speed as @ passenger train over a far inferior road bed, 
gives a deadweight per passenger of about 1428 lb. The 
deadweight per passenger of a steel railway coach built 
after American ideas varies from 1200 1b. to 1700 Ib., 
and admitting the points of superior comfort and safety 
to be balanced by the poor road bed and the weight of 
the power plant of the motor car, the question arises as 
to whether any possibility exists of getting below the motor 
car limits of deadweight per passenger, and is this reduc- 
tion possible without sacrificing safety and comfort ? 


Fuity equal to the necessity of adequately lighting 
railway passenger carriages, states the Railway Gazette, 
is that of lighting postal vans wherein the nature of the 
work carried on demands, for its efficient and convenient 
execution, that such points as the elimination of shadows, 
lights in the eyes of the operators, specular reflection and 
intensity of light should each and all receive the most 
careful attention. The shadows may be somewhat 
eliminated by the correct position of the light units, and 
the lights should be so high so that they will not 
shine in the eyes of the men. Specular reflection may be 
greatly reduced and almost eliminated by sufficient 
diffusion of the light, and this is best obtained by the 
indirect lighting system which, however, has not been 
found practicable in tal car service. The intensity 
of the light should be at least 2}ft. candles at the reading 
height above the floor, and 3}ft. candles may be con- 
sidered very satisfactory. The efficiency of the lighting 
depends largely on the type of reflector used in the lamps 
and the way in which the light is directed to where it is 
needed. ‘Tests carried out in America have shown a 
lighting efficiency of 25 per cent. with the indirect lighting 
system and 62 per cent. with the use of a mirror reflector. 


ACCORDING to the report of an American commercial 
agent in the Dutch East Indies, the State Railways 
there are under one general management, with head offices 
at Batavia, the total length being 1429 miles. Sixty-five 
per cent. of the locomotives in use on the Java State 
Railways are of German manufacture, 23 per cent. British, 
and only 5 per cent. have been built in the Netherlands. 
On the East Coast of Sumatra line all of the sixty-five 
locomotives are of German manufacture. All passenger 
coaches now in use have been built in Java ; nly wheels, 
axles and trucks have been imported. Six repair shops 
are maintained in Java for the railways. These are 
situated at Bandeong, Madioen, Soerabaya, Mt. Cornelis, 
Djember ‘and Poermoredjo; but only the first three 
named are of sufficient size to deserve detailed description. 
In all, about 1500 men are employed in the Bandeong 
shops, all of whom are Javanese except seventy-five to 
& hundred Chinese carpenters and patternmakers. For 
woodworking the Chinese have been found much more 
efficient than the Javenese, and their wages are corre- 
Sspondingly higher. Very large extensions are being 
made to the Madioen shops. When the new shops are 
completed and the new tools installed about 2000 hands 
will be employed, as against 1200 at present. The shops 
at Soerabaya, which are small and badly arranged, are 
soon to be transferred from their present location at 
Soerabaya-Kotta to a new site at Soerabaya-Gobeng, 
where new buildings are now being erected. The new 
works, though much smaller, will greatly resemble the 
Bandeong shops both in general lay-out and in the design 
of buildings, ‘and large provision is being made for exten- 
Sions when they may be required. The present equip- 
ment of machine tools is almost entirely German, but 
most of the-orders for the new shops have gone to the 
—— States, although one or two small contracts have 
een placed in the United Kingdom and in France. 








NOTES AND MEMORANDA. 


An electric heater has recently been devised for shrink- 
ing on wheel rims, It consists of a built-up iron ring, 
with grooves containing a heating coil traversed by an 
alternating current, and adapted to be laid in contact 
with the rim that is to be shrunk on. The heating is 
rapid, and it is found that the expansion of the rim con- 
tinues after the current is switched off in the heater, 
allowing time for the wheel body to be got ready for 
insertion in the rim. As compared with a gas fire, two 
or three times as many rims can, it is said, be shrunk oa 
in a given time by this appliance. 

A pLaAnT for electrically sterilising water by means of 
electrically-produced ozone has been erected at a station 
of the Baltimore County Water and Electric Company 
in Maryland. It hes been found, says Electrical Engi- 
neering, that the area required is only one-tenth that 
required for rapid sand filtration. The ozone generator 
is 33in. high by 33in. diameter. A large number of 
aluminium tubes are used for the production of the electric 
discharge. Each unit can deal with one million gallons 
per twenty-four hours, and requires five kilowatts, .e., 
about 18 watts per square foot of electrode surface. 


OXY-ACETYLENE welding of high-pressure gas mains 
has been accomplished in laying a 6in. line in San Fran- 
cisco, Cal. The pipe was welded in sections about 500ft. 
long, the welding being done at several points at once. 
To insure against the possibility of the weld not extending 
through the entire thickness of the pipe, the ends of the 
lengths to be welded were left about 4in. apart and the 
operator worked with a rod of #in. Norway iron in his 
left hand. This iron is melted into the joint to fill up 
the gap and also to build up the metal around the 
joint. It has been reported that joints thus made proved 
to be stronger than the pipe itself. 


Ir has recently been stated by Dr. A. E. Kennelly that in a 
certain sense every shining star in the heavens is constantly 
sending out spherical electro-magnetic waves within the 
range of visual perception, besides probably many longer 
waves outside of thatrange. In this particular sense we are 
constantly receiving wireless telegraph waves from every 
visible orb, and the message received is not news but light. 
Moreover, since all animal energy is derived from plants 
and all plants build up their substance from the energy con- 
tained in the sunlight they receive, it follows that all our 
muscular energy is derived indirectly from wireless tele- 
graphy waves received from the sun. 


A CANYON crossing, 455ft. below the hydraulic grade of 
the Los Angeles aqueduct, has to be made. The forma- 
tion in this section is massive granite and the scheme 
adopted for running the conduit across the gorge, as 
described in the latest annual report of the chief engineer, 
Mr. William Mulholland, consists in driving inclined 
shafts in the massive granite formation at either side of 
the cafion and then running out horizontally to a level 
with the bed of the cafion. These tunnels on either 
side will be connected by means of a steel pipe which will 
be carried into the rock formation where the rock cover 
is 100ft. in thickness over the tunnel. The steel pipe is 
890ft. long and the inclined tunnels 2788ft. long and 11ft. 
in diameter. The tunnels and inclined shafts have been 
excavated and will be lined with concrete. 


In the course of a paper on “‘ Modern Steel Foundry 
Practice,” read before a recent meeting of the American 
Foundrymen’s Association, Mr. S. R. Robinson said that 
in acid practice the general construction has changed but 
little from the furnace of ten years ago. In building 
the usual 25-ton furnace it is now customary to put three 
rows of brick on the bottom plates and 18in. of brick over 
the chill plates. The corners are not left square, but are 
“ filleted,” i.e., they are filled up with brick to prevent 
a breakout at this point. The chequers are independent 
of the furnace ; that is, they do not support the weight 
of the furnace. All furnaces are built entirely above 
ground with the top of the flues on a level with the ground. 
The use of 50 per cent. ferro-silicon in place of the 11 per 
cent. alloy is general now ; preferably in the furnace, but 
quite often in the ladle. Steam as an atomising agent 
for oil fuel, which is extensively employed, is very seldom 
used, as it is now generally acknowledged a mistake to 
think that there is a gain in heat through its dissociation. 
Small open-hearth furnaces are coming into more general 
use; that is, from 5 to 10 tons capacity. Heats of 
12,000 Ib. are now being made in this type of furnace, 
making 140 openings of the stopper and requiring one 
hour to pour. The life of such a furnace should be 500 
heats without repairs. 


THE Italian Military School of Radio-telephony, in- 
stituted a few years ago by the present heads of the 
Admiralty and War-office, has been lately conducting a 
preliminary series of experiments under the auspices of 
the On. Leonardi Cattolica, Minister of Marine, for the 
utilisation of persistent oscillations obtained by a dis- 
charger invented by Dr. Riccardo Moretti, and a micro- 
phone specially adapted by Professor Giuseppe Vanni. 
The result of these trials, which have demonstrated the 
possibility of transmitting words and music for a distance 
of 1000 kiloms., have induced the First Lord to equip 
a plant for service between Rome and Tripoli, and the two 
inventors have made over their rights to the State for 
purposes of national defence. Dr. Moretti, who is a 
Roman and is hardly twenty-six years old, is an example 
of nature breaking through the obstacles of an uncon- 
genial education, for, though imbued with a passion for 
electrical research, he was induced by family reasons to 
dedicate himself to medicine and surgery, in which he 
took ‘his degree. The fundamental difficulty which 
confronted him in the realisation of his dream—the wire- 
less transmission of sound—was the necessity of discover- 
ing @ means for producing electric oscillations in which 
the discharges should follow each other with a frequency 
superior to that of the sonorous vibrations, and his problem 
was solved by the invention of his generator of continuous 
electric oscillations, and the first experiments success- 
fully carried out between the Roman radio-telegraphic 
station and those of the Maddalena, Palermo and Vittoria 
have now been extended to Tripoli, where the officers have 
been able to recognise the voices of those speaking in the 
capital. 








MISCELLANEA. 


THE progress which has been made in the application 
of geared steam turbines to marine propulsion is pointed 
out by the Shipbuilder. No less than fifteen vessels of 
various types are now built or being built with geared tur- 
bines of the Parsons type. This development is, further, 
reported to continue to give every satisfaction, and the 
fuel economy has been remarkable. Experience with 
the Vespasian has been of the most encouraging nature, 
and the results obtained in that vessel have had consider- 
able influence in the later developments. 


New blast furnaces are in course of erection in the 
Meurthe-et-Moselle at Hussigny-Godbrange and at Chiers. 
Steel works and rolling mills are to be attached to the 
latter, and it is hoped to commence operations about the 
end of March. The Société Métallurgique de Montbard 
has decided to construct, at Aulnoye, Martin furnaces 
and rolling mills for billets and bars. The Douai rolling 
mills, which it was hoped would be ready for work early 
next year, have been delayed owing to a portion of the 
premises having been destroyed by a hurricane. 

Tue high price of tin has again stimulated the desire 
to reclaim the tin from old cans. It is well known that 
the tin on the cans is pure and the sheet iron or steel 
upon which it exists carries about 2 per cent. Therefore, 
from every 100 Ib. of tin cans, 2 Ib. of tin could be obtained. 
The difficulty encountered in reclaiming the tin from such 
material is the amount of foreign matter on and in the old 
cans. In order to remove the tin by any process it is 
first necessary to remove the foreign matter. This must 
be accomplished by the use of alkalies, such as potash 
or soda. It has been found that the cost of removing 
this foreign matter is so great that the profit is taken 
from the operation of reclaiming the tin. 

Tuis year’s annual report of the Secretary of the United 
States Navy states that everything points to the increased 
use of electricity as a motive power for the engine-room 
of the future. With regard to radio-telegraphy, the 
report says that since the introduction of high frequency 
quenched-gap radio-apparatus the most urgent work of 
the department has been the modernising of old installa- 
tions. The Navy Department is maintaining forty-one 
shore stations and six stations on light vessels. A new 
station is being erected on the island of Unalga. The 
chain of Alaskan coast stations is, in conjunction with 
the inland army stations, of great importance commer- 
cially as an alternative of com ication in case 
of breakdown of the cable or of the land telegraph lines. 


AFTER two years’ consideration and consultation, the 
Calcutta authorities find they are unable to settle on a 
design for the new floating bridge over the Hugli to 
Howrah. According to the Contract Journal, they have 
had fourteen designs submitted to them, and have given 
a prize of £3000 to one of them, which they have not 
accepted. Six months ago they formulated thirty-four 
conditions which they considered indispensable. The 
latest news is that they have suddenly raised the headway 
they require under the bridge from 25ft. to 30ft. This 
is to enable the river steamers to pass under it. Now 
the headway given for the same purpose at a bridge over 
another branch of the Ganges River, opened forty years 
ago, was 30ft. The headway insisted on at the lower 
Ganges bridge at Sura is 40ft., the additional 10ft. running 
the scheme into over £100,000 extra. 


THE Road Board has informed the Highway Authorities 
in the Metropolitan Police District that special considera- 
tion will be given to proposalsas to the reconstruction of road 
crusts, especially in cases where these require immediate 
reconstruction owing to injury caused by motor omnibuses 
and heavy motor vehicles. In selecting the roads in the 
reconstruction of which the Board will assist prior consider- 
ation must be given to those roads which form part of impor- 
tant through routes, and also those roads which, although 
not strong enough for the purpose, are now being used for 
regular motor omnibus services. The aggregate amount 
which the Board is prepared to treat as available at the 
present time for grants or short loans to highway authori- 
ties in the Metropolitan Police area is £250,000. Applica- 
tions should be accompanied by a map of the district 
marked to show roads on which there is a regular service 
of motor omnibuses. 

Tue Puget Sound Traction, Light and Power Company 
operates hydro-electric plants on the Snoqualmie, Puyallup 
and White Rivers, energy being transmitted to Tacoma, 
Seattle and Everett. The various plants aggregate 
86,000 horse-power and a supply is given for light, power 
and traction in the Puget Sound district. The hydraulic 
system is ted by the glaciers from Mount Rainier. At 
White River are two 10,000-kilowatt units, at Puyallup 
four 3500-kilowatt units, and at Snoqualmie one 5000- 
kilowatt, one 8750-kilowatt and four 1500-kilowatt units ; 
at Seattle are two reserve steam stations, one of 12,000- 
kilowatt and the other of 5000-kilowatt capacity. From 
each hydraulic plant a 55,000-volt transmission system 
is run into the various towns. There are fourteen sub- 
stations containing both rotary and static converting 
plant. Two 55,000-volt lines enter the Massachusetts- 
street sub-station at Seattle, and the water for the trans- 
formers is cooled in a surface condenser supplied with 
salt water from Puget Sound. 

Tue British Vice-Consul at Bergen (Mr. V. H. Huckin) 
reports to the Board of Trade Journal that, according to 
the local Press, the establishment of motor services for 
passengers and goods in the Nordfjord district is under 
consideration. One scheme proposes to institute a 
se.vice of passenger motors between Vadheim on the 
Sognefjord, and Sandene on the Nordfjord, but the scheme 
is opposed by the intervening district of Jélster, which 
wishes a goods service to be included. It is said that the 
District Council of Jélster has resolved to subscribe for 
shares in a company which may be formed in conjunction 
with the neighbouring parishes. It is also stated that a 
Frenchman proposes to establish a service in this region 
next summer, using four cars, each capable of carrying 
six passengers and about 4 cwt. of luggage. An address 
to which communications may be sent can be obtained 
by British motor car builders on application to the Com- 
mercial Intelligence Branch of the Board of Trade, 73, 
Basinghall-street, London, E.C. 
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Propeller Blade Area, 


In designing screw propellers the principal dimen- 
sions to be settled are diameter, pitch, blade area, 
thickness and number of blades, and their degrees 
of relative importance rank in the order stated. 
It will be conceded that diameter of propeller or disc 
area is by far the most important, for that is the 
factor which determines the sectional area of the 
column of water which may be acted upon by the 
screw. Pitch, as pitch, affects the revolutions, or 
rather, is more often fixed by the number of revolu- 
tions at which the engine is designed to run, and within 
moderate limits may be considerably altered without 
seriously affecting the efficiency of the propeller. It 
is important to remember that a very fine pitch ratio 
cannot be used without sacrifice of efficiency, for 
pitch ratios coming below unity are likely to show a 
rapid decrease, but for values above this the efficiency 
is not, broadly speaking, very much affected. If, 
then, an adequate diameter can be adopted with 
moderate pitch ratio and slip, on the required revolu- 
tions, propeller design offers no very great difficulty, 
the ship under consideration being driven by recipro- 
cating engines. The other factors—blade area and 
thickness of blade—are interdependent also, for the 
sectional area of blade is constant for a constant 
thrust. Blade area, therefore, will settle thickness. 
The question thus becomes, What blade area shall be 
adopted ? 

It has been found from long experience that 
for moderate revolutions such as are usual with 
reciprocating engines, a ratio of projected area 
to disc area, somewhere in the region of .3, gives 
good results. It has been common practice to use 
.25, but there is a tendency now to go to .3 or .33, 
while Taylor has said that .48 may be adopted 
without appreciable disadvantage. The other con- 
siderations affecting blade area are radial distribution 
and number of blades. Some designers use narrow 
tips with a pear-shaped blade, others incline to the 
use of broad tips, but it has been shown by many 
investigations that an elliptical contour of blade with 
the maximum breadth at about two-thirds of the 
radius is as effective as any, and that very little 
change of efficiency is noticeable from mere changes 
of contour within reasonable limits, though sharp 
angles at the tips are probably not so good 
as an ovoid form at that part. So far, then, 
the concensus of opinion favours making blade 
area for such conditions as we are considering, 
about .3 projected area ratio and of any reasonable 
contour, preferably elliptical. When the engine is 
one which demands a high rate of revolutions, as in 
turbine installations, it is impossible to use such a 
diameter as would be adopted with reciprocating 
engines, and in many cases the thrust per square 
inch of area makes it imperative to use a much 
larger blade area than that given by a projected area 
ratio of .3, inorder to avoid the risk of cavitation and 
complete breakdown of propeller efficiency. How 
is the requisite area to be arrived at ? Many designers 
have based their calculations on a limiting pressure 
of 11} 1b. per square inch of projected area, as given 
by Mr. Barnaby from the Daring, but that this is 
not always reliable has been shown by the adoption 
of much higher pressures in :ome cases without 
breakdown, while Mr. Taylor in hi: recent book 
states that he has known one case of cavitation to 
occur where the pressure per square inch was only 
5 lb. and the tip speed 5000ft. per minute, and another 
at 7.5 1b. pressure with 6500ft. per minute of peri- 
pheral velocity. There is therefore a great deal of 
doubt as to the exact amount of blade area which 
should be adopted in order to avoid the possibility 
of cavitation. It is a very usual attitude of mind 
to consider that if a very large blade area be used it 
must be paid for in surface friction of blade, but a 





consideration which qualifies this is the fact that a 
wide blade may have a less thickness and so gain, 
by less eddy making, some of the loss in friction. 
Taylor give. it-as his opinion that the prime factors 
involved in cavitation are (1) speed of the blade 
through the water, and (2) the shape of blade section. 
If this be true both width and thickness are im- 
portant. A-very enlightening set of experiments 
bearing on this question has been made by the staff 
of the Department of Naval Architecture and’ Marine 
Engineering of the Massachusetts Institute of Techno- 
logy, in the course of some investigations made 
with large-sized self-propelled models, tested in 
open water. During the summers of 1910, 1911 
and 1912 two models were run. The first one, called 
the Froude, was one-fifth of the size of the U.S. 
revenue cutter Manning. The model was 37.6ft. 
long, 6.4ft. broad, and had a draught of 2.52ft., 
with 8 tons displacement. She was fitted with 
thrust-measuring mechanism, and elaborate recording 
apparatus, by which diagram records of thrust, 
power, revolutions and speed were obtained. The 
arrangements as described by Professor Peabody 
in his paper on the subject show that every pre- 
caution was taken to make the results as reliable as 
possible. The experiments were made as suitable 
opportunities occurred, so that errors due to wind 
and wave were eliminated, and two whole summers 
were spent upon work with the Froude. Among 
other investigations were some which are of the 
greatest interest as bearing upon the question of 
blade area. Three propellers of pitch ratios .8, 1-1, 
and 1.5 were fitted, and each of these propellers was 
tested at three projected area ratios by cutting away 
the width of the blades whilst keeping the diameter 
constant. The .8 pitch ratio propeller had projected 
area ratios of .61, .50 and .44; the 1.1 pitch ratio 
screw had .59, .52 and .45 ratios; the largest pitch 
‘ratio of 1.5 was associated with projected area ratios 
of .60, .53 and .44. There were thus practically 
nine propellers tried, differing widely in pitch ratio 
and area of blade, and nine progressive speed trials 
were made with the experimental launch for the 
purposes of this particular experiment, all as carefully 
conducted as possible. The strange and interesting, 
and, we may say, important fact was brought to 
light that for all nine of these propellers the curves 
of power when plotted on a base of speed, for a given 
pitch ratio, with projected area ratios varying from 
.44 to .60 were identical, the curves passing through 
the power spots were barely distinguishable from one 
another, certainly no more separated than the 
unavoidable errors of experiment would account for. 
It is, therefore, clearly demonstrated that over a 
wide range of pitch ratios the blade area may be 
increased 36 per cent. with no appreciable diminution 
of efficiency. The blades were four in number, 
elliptical in shape and thin in section. They were 
reduced in size from the largest to the smallest area 
by cutting the sides, so that thickness of blade was 
constant. The wide area blades had not, therefore, 
the advantage over narrow blades from less thickness 
that they might reasonably have. What use can be 
made of this information in considering the area 
necessary in providing against cavitation ? In the 
first place, it is safe to assume that since such a great 
addition to area made no measurable reduction in 
efficiency, a further addition might be made with 
very little, if any, expenditure for surface friction. 
If this be granted, then the obvious plan to adopt 
is to make area large enough to avoid all reasonable 
fear of cavitation. There seems little to gain by 
reducing area with a view to lessening frictional 
losses on the blades, but a great deal to lose if by 
chance it should happen that the area provided should 
be too little, and in any case the larger area of blade 
will show its superiority under service conditions, 
where pitching and rolling are inclined to precipitate 
the cavitating action of the propeller. 

Elimination of blade area as the controlling factor 
in design of screws for turbines is thus almost assured 
and in default of more and better information on the 
point, the experiments are extremely valuable, 
giving a direct lead to those who perhaps hitherto 
have hesitated to use very large areas, although it 
has been an almost universal experience that large 
areas are beneficial where the diameter is restricted 
and cavitation to be feared. 


The Compulsory Purchase of Electric Lighting 
Undertakings. 


Tue time is gradually approaching when the 
companies who supply electricity to the public in 
various parts of the country will have seriously to 
consider the possibility of being bought up by the 
local authorities. It is evident from the nature of 
the relevant legislation on this subject that in the 
early days, e.g., in 1882 (when the first Electric Light- 
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ing Act was passed), local authorities generally were 
anxious to sweep “ electric lighting” into the net of 
the municipal trader. Thus, by the Act referred to, 
compulsory purchase might take place within 21 
years ; but in 1888, as a result of protests made by 
the companies supplying electricity, the period was 
extended to 42 years. It follows that in the case 
of a company which obtained a provisional order 
in 1883, a statutory sale might be brought about in 
1925. 

It is a far cry to 1925; but, nevertheless, there are 
certain aspects of this matter which these companes 
ought even now to have taken into account. For 
instance, is it altogether certain that local authori- 
ties generally will be anxious to exercise the powers 
vested in them when the proper time arrives? In 
order to consider this matter in all its bearings, it is 
necessary to take note of the terms upon which the 
sale is to be effected. They are formulated in 
Sec. 2 of the Electric Lighting Act, 1888, which pro- 
vides that where any undertakers are authorised by 
a Provisional Order or special Act to supply elec- 
tricity within any area, any local authority within 
whose jurisdiction such area or any part thereof is 
situated may purchase them upon terms of paying 
the then value of all lands, buildings, works, materials, 
and plant of such undertakers suitable to and used 
by them for the purposes of their undertaking within 
such jurisdiction, such value to be that of such lands, 
buildings, works, materials, and plant shall be 
deemed to be their fair market value at the time of 
the purchase, but without any addition in respect 
of compulsory purchase, or of goodwill, or of any 
profits which may or might have been or be made 
from the undertaking, or of any similar considerations. 
The meaning of this somewhat complex and long- 
winded section cannot be better explained than in 
the words of Sir Frederick Bramwell, when giving 
evidence before a Select Committee in 1886, who 
said, when dealing with the words, “ Fair market 
value at the time of the purchase,” he understood 
“fair market value’ to be the value at which the 
works could be put down at that time, less any deterio- 
ration that they might at that moment be labouring 
under. If some new invention had been introduced 
that would have to be taken into account. “ Sup- 
pose, for example .... that some persons had 
discovered that, treating iron in a particular way, 
you might make iron as good a conductor as Copper, 
at a tenth or a fifth part of the price, then I can under- 
stand that the arbitrator would say ‘that these 
copper mains are no longer of the value of copper 
mains at the present day, less the depreciation, 
because nobody at the present day would use copper 
mains at all; therefore, I can treat them as being 
only one of two things, either old copper to pull up 
or the value of the present material out of which 
you make your mains, less the depreciation.’ ” 
Machinery or plant, a dynamo, for instance, would 
be valued according to the cost of new machines 
of a similar character, taking into account the depre- 
ciation, if any, “ also the possibility of an improve- 
ment in the new machine.” 

It is to be observed that there is to be no compensa- 
tion for compulsory purchase. Unlike the man who 
is bereft of his land for the purpose of a railway, 
an electricity supply company gets no 10 per cent. 
over and above the value of its property as a solatium 
for being bought up. It follows that this section 
has hitherto been regarded as a kind of sword of 
Damocles held over the heads of those who have 
shares in statutory electric lighting companies. If 
they can buy an undertaking practically as a going 
contern at such a moderate price it has been generally 
assumed that the municipalities will be ready and 
anxious to purchase when the proper time arrives. 
Although, as has been pointed out, the sum which it 
is to receive by way’ of compensation for the 
surrender of its property may not be large, there is 
little doubt that the prospect of a willing buyer 
even at a modest price coming forward at a certain 
time does to some extent strengthen the hands of 
the directors of a company. They are encouraged 
to keep their plant in order and up-to-date. To 
substitute new for old machinery, and so to preserve 
the whole undertaking that it may be handed over 
as a going concern. All this involves the present 
expenditure of money; expenditure which might 
be postponed if there were no certainty as to the 
future. To take an illustration :—If ten years ago 
the proprietor of a large number of hansom cabs 
were assured that his stock-in-trade would be pur- 
chased for a certainty in 1912, at a price arrived at 
by the method arrived at in the above section, he 
would have viewed the rivalry of the “taxi” with 
perfect equanimity. He would have spent money 
freely on repairs and renewals. But if, on the other 
hand, he had had no such purchaser in view 


his position would have been very different. 

A point for the serious consideration of electric 
lighting companies is this :—Will the municipalities 
be ready and willing to purchase at the end of the 
statutory period ? Up to a few years ago the general 
feeling in the electrical world undoubtedly was 
that local authorities were anxious to buy out the 
companies. This was due in part to the extraordinary 
craze for municipal trading. Tired of administering 
such humdrum affairs as highways, education, and 
sewerage, the local authorities were anxious to have 
a hand in industrial or quasi-industrial concerns from 
which a profit could be derived ; by which the rates 
could be relieved. The Progressive party, to use a 
phrase which need not be restricted to London alone, 
at every local election found it easy to capture votes 
by showing, or stating, that large sums could be earned 
and applied to the.reduction of local taxation by the 
apparently simple expedient of selling electricity. 
If the price were high, the ratepayer using it might 
console himself by the reflection that the rates were 
low. If the price were low, and the rates high, the 
protesting ratepayer could be appeased by the 
statement that the increase in local expenditure 
was due to education or to the cost of local improve- 
ments. 

There is room for doubt, however, whether the same 
craze for municipalisation prevails to-day. The 
supply of electricity as a means of producing revenue 
has been put to a somewhat severe test. In the hands 
of experts, who have to consider the present and 
future, above all the future, interests of shareholders, 
the business of supplying electricity may be made 
moderately remunerative. Dividends may be kept 
down in order to provide a sufficient sinking fund. 
Adequate provision may be made for repairs and 
renewals. The shareholder may grumble, but in his 
calmer moments he will be satisfied with the know- 
ledge that his savings are not invested in a wasting 
security. With a municipality supplying electricity 
the case is very different. The first essential from 
the electioneering point of view is a large profit to 
be proudly written off against the rates. The town 
councillors, or members of the electric lighting com- 
mittee, are naturally anxious to please the existing 
ratepayers who are their present constituents. In 
the result they yield, and it is not unnatural for them 
to do so, to the temptation to live from hand to 
mouth. “ Posterity,” they may be heard to ex- 
claim, “‘in the shape of future ratepayers, has done 
nothing for us; why do much for them?” It would 
be ridiculous to assert that all the municipal authori- 
ties throughout the country have succumbed to the 
temptation not to make adequate provision for the 
future. Doubtless many of them are supplying 
electricity upon terms which, while satisfactory to 
present ratepayers, are, nevertheless, such as to enable 
something to be put by. The point is, however, 
that it has been discovered in many parts of the 
country that the supply of electricity cannot be 
remunerative in the long run unless it is conducted 
on sound business principles. The result of failing 
to make provision for repairs and renewals is that the 
local authority is suddenly compelled to ask the 
ratepayers to find a large capital sum. ‘‘ The many 
fail, the one succeeds,” is a maxim which applies in 
relation to municipalities engaged in trade, as it does 
to other concerns. 


The Ditton Accident. 


Dirrerinc from other serious accidents—Salis- 
bury, Grantham, and Shrewsbury, for example— 
there is no mystery as to the original cause of the 
terrible catastrophe which occurred at Ditton on 
September 17th last. Colonel Yorke’s report on 
it is summarised elsewhere in this issue and its perusal 
will be anything but comforting reading to the 
travelling public, for it may suggest that the 
immunity we have enjoyed from accident is due more 
to good luck than to good management. One cannot 
regard it as creditable to our leading railway company 
that an important express passenger train should, 
under any circumstances, be committed to the 
care of a driver who was not familiar with the 
road over which he had to travel. The un- 
fortunate man Hughes was a passed fireman, that 
is, a fireman who, in an emergency, could act 
asa driver. He was chosen by Owen Owens, a driver 
who acted as “arranger of engines” at Llandudno 
Junction shed and who was satisfied by Hughes say- 
ing, “ I am all right for Liverpool ” that he knew the 
road. The man had, however, only acted as driver 
between Chester and Liverpool ten times, and the 
last time he did so was nearly a year before, but on 
none of these occasions had he been turned on to the 
slow line at Ditton, and could not therefore be 
held to know the road. During the years 1909 








and 1910 he had on six occasions acted as fireman 
when the train was diverted to the slow line, but then 
he would not, under ordinary circumstances, sce the 
signals, as they would be on the driver’s side. The 
unfortunate fireman, who was also killed, was of no 
help, as he had only been over the line once before, 
The consequence of this ignorance was that Hughes 
apparently failed to recognise that he was being 
turned at Ditton through a connection that only 
permitted a speed of fifteen miles an hour, but assumed 
that he could maintain the same rate as on the 
straight. The engine mounted the rail, was derailed, 
and broke up the road, causing the rest of the train to 
be thrown off the track and a terrible wreck—the worst 
since that at Shrewsbury five years ago—ensue|. 

Had the guard been on the alert he might lave 
done something to avert the accident, but, a- the 
report observes, “ he made the usual excuse which 
has done duty on so many similar occasions, namely, 
that he had a great deal of luggage, &c., to deal with 
and was therefore unable to watch the running of the 
train.” Colonel Yorke therefore repeats the opinion 
he so forcibly expressed after the Slough accident of 
June, 1900, when a driver passed several signals that 
were against him, that while such attention to lugeage 
may be in consonance with Rule 1708, it often renders 
the carrying out of Rule 177a impossible. ‘The 
latter rule says that passenger guards must cire- 
fully watch the running of their trains when approach- 
ing junctions. Blame is also in the report attached to 
the ganger and signalmen for not having in the past 
reported excesses of the speed limit at Ditton. Such 
a breach of the regulations has often been noticed in 
the reports on accident , and as there would seem a 
doubt as to who should report them and to whom 
and whether verbally or in writing, Colonel Yorke 
suggests that some instructions on these points 
should be added to the rules. 

Hughes was, of course, primarily to blame, as he 
should not have accepted the task unaided, but should, 
if his services were absolutely necessary, have asked 
for a pilotman. But, as Colonel Yorke says, “ the 
matter does not end there. The real cause of the 
disaster is to be found in the lack of an adequate 
system of ascertaining and testing a driver's know- 
ledge of the road.” At all sheds a “ road book ” is 
kept in which there is a page for each section of the 
line, and each driver signs the pages of those sections 
he claims to know. The signatures are beneath each 
declaration, which, besides being to that effect, also 
incorporates a statement that the signatory had been 
over the ground within the previous six months and 
includes an undertaking that he will acquaint the 
foreman if he feels incompetent to take a train and will 
ask for a pilotman. The assistant foreman of the shed 
is responsible for seeing that the signatures are renewed 
within every six months, but, as will be understood 
from the above, the whole of the responsibility is put 
on the engineman. There is, moreover, no testing of 
the men’s knowledge. This fact causes no little sur- 
prise, as on all railways there are constant changes in 
the positionsand forms of signals whilst new connections 
and junctionsare brought into useand othersare altered. 
We know that advices of these are given in the 
‘* weekly notice sheet,” but few men can carry all such 
details in their mind. Changes are also from time to 
time made in the physical conditions on and near the 
railway, such as the erection of bridges over and of 
buildings, &c., close to the line, all of which may 
adversely change the situation and aspect. Drivers 
should therefore be frequently and closely tested as 
to their acquaintance with the lines, especially those 
who act as what we will call chance drivers. No 
doubt, therefore, the North-Western and other com- 
panies will take this matter to heart and raise these 
examinations of drivers to a higher level both as to 
the tests imposed and the qualifications of the 
officers by whom they are conducted. 








LITERATURE. 
An Investigation of the Coals of Canada. By J. B. 
Porter and R. J. Durley, with others. Six volumes. 
10in. by 6}in. Ottawa Government Printing 
Bureau. Vol. I., pp. xxiii. and 200. Idol. 1912. 
Vol. II., pp. xiii. and 189. 1 dol. 
ALTHOUGH, doubtless, we all assume some sort of 
conception of the extent of the Dominion of Canada, 
yet the reality of the greatness of the area of the 
country is only driven home by the contemplation 
of such attractive maps as accompany this volume : 
moreover, during such contemplation the enormous 
distances that separate some parts of the country 
from other parts become impressed upon the mind. 
On the maps referred to there are shaded areas and 
black spots, which indicate that in spite of the enormous 
expanse of country and the great distances, the Geologi- 
cal Survey has covered the country to an extent suffi- 





















ig 












Dec. 27, 1912 


THE ENGINEER 


679 








—— 

jent to disclose the situation and magnitude of many | and ends towards the top and centre, a result of the | that gem stones frequently occur in deposits of minerals 
oal-bearing deposits, and they are shown to exist | influence of the wall temperature. of the rarer metals, and yet these sweet rewards of the 
‘n the far east, in the far west, as well as in the inter-| This volume contains, besides all the information ee are — ig seg Ae oy ees 
mediate area. Computed in millions of tons, the|and maps referred to, many illustrations of mines, Tancies mnescie beng gn pester Rhy pei mersse pe Wace 4 
larger coalfields are estimated as containing the follow- | plant, and laboratory appliances, innumerable tables | the nearly allied biddenite is allotted colours. The value 
ing quantities of coal, all in millions of tons :—Nova|and diagrams. One of the latter is particularly | of some easy observations that can be made on the spot 
Scotia and New Brunswick, bituminous coal, 3500 ; | fascinating, showing the inter-relationship between | is, indeed, not sufficiently emphasised. However, we 
Manitoba, Saskatchewan, Alberta, Eastern British | size, specific gravity, and ash content in the fragments | regard the volume as an opportune little book that might 


Columbia, anthracite 400, bituminous 30,000, sub- 
bituminous and lignite, 100,000 ; Western British 
Columbia and Yukon, anthracite 61, bituminous 
40,000, lignite 500 ; the Arctic-Mackenzie Basin, 
lignite 490. The great Canadian peat deposits are 
not included in these investigations. The Govern- 
ment, however, was not content with having esta- 
plished this useful knowledge, but conceived the 
magnificent notion of ascertaining the economic 
significance of these great deposits, and, undaunted by 
the magnitude of the undertaking, it approached 
the authorities of the McGill University, and 
the railway companies as well, and to good effect. 
The former agreed to carry out the tests without 
charge, provided the Government would pay for 
extra equipment and assistance required; whilst 
the Inter-Colonial and Canadian Pacific Railways 
agreed to haul the material, amounting to many 
hundreds of tons, free of charge. The points covered 
by this report include :—(a) Sampling in the field ; 
(b) crushing the samples and preparing them for 
treatment ; (c) washing and mechanical purification ; 
(d) coking trials; (e) steam boiler trials; (/) pro- 
ducer and gas engine trials ; (g) chemical laboratory 
work, and miscellaneous investigations. With such 
yast coal resources no investigation could be made 
exhaustive, hence it was decided to restrict the 
serious investigations to those mines that were pro- 
ducing for the market. These were sampled, and 
their product tested on a fairly large scale, usually 
ten tons. This selection included coals emanating 
from Nova Scotia, New Brunswick, Saskatchewan, 
Alberta, British Columbia, Vancouver Island, and 
Yukon. On every point investigated detailed and 
interesting information is furnished, and so far as 
it goes, the report provides an admirable modern 
treatise on the coal-mining industry ; for, owing to 
the varying conditions obtaining in the different 
fields, and the laudable efforts to make the methods 
suit the conditions, almost every available practice 
is called into requisition, from the most primitive hand 
work to the most recent refinements in mechanically- 
aided practice. Here are encountered hand hewing 
and mechanical picks, shearing machines, and 
coal cutters; hand putting, horse tramming, and 
mechanical haulage; candles, safety lamps, and 
portable electric lights; and so on through the 
multifarious appliances in use. The winding arrange- 
ments at Dominion No. 1 colliery are unique. The 
coal is brought to the shaft bottom in two-ton mine 
cars; these are weighed at the bottom of the shaft 
and emptied by rotating tipplers into storage shoots ; 
from these, boxes of six-ton capacity, and pivoted on 
a framework, are loaded automatically by means of 
a catch released by the box itself. The coal is raised 
and discharged automatically on the screens at 
the bank head. There are many cogent suggestions 
and observations. One or two may be cited :—It 
has been observed that coal in coal deposits may be 
improved in character in the beds themselves by 
dynamic causes; that great advantage may be 
gained by sizing non-coking bituminous coals, as is 
already done in the case of anthracite, and there are 
some useful remarks about sampling. When 
sampling at a mine for the present investigations 
the general method followed was to station a clean 
empty car under the picking belt or coal shoot, then 
run in the approximate quantity of coal required, 
shunt the car to a siding, and shovel the coal into bags, 
averaging about 160 1b. These were next marked, 
secured, sealed, and despatched to headquarters in 
a box car; but for checking moisture, &c., smaller 
samples taken at the same time were enclosed in 
double tin boxes and sent to the laboratory without 
delay. The main samples might inevitably be a long 
time on the way. 

The matter is treated in parts, of which this volume 
contains :—I.: Introductory. II.: History, geology, 
and commercial development. III.: Collection of 
samples. IV.; Laboratory sampling. V.: Coal 
washing. VI.: | Coke-making. The method of 
‘esting the coking qualities of a coal is interesting. 
The coal, after crushing to pass through a }in. screen, 
was weighed dry, then moistened, and charged into 
a tarred sheet iron box holding about 50 lb., and 
provided with a perforated lid. The moist coal was 
levelled, covered with a layer of paper to prevent the 
escape of fines. The lid was placed on the coal in 
such a fashion that it could not come out, but was 
free to sink if the pressure on the top were sufficient 
to compress the coal inside. The full box was 
Weighed, the added water being determined and 
allowed for, and then placed on the floor near the 
centre of an empty but hot oven, which was then 
charged in the usual way, the test box of coal becom- 
ing embedded in the charge, and throughout the whole 
.. of coking suffered the same treatment as 
a rest of the ordinary charge. It is curious that 

e fracture of the mass of coke in the test-box varied 
with the oven in which it was coked. In the beehive 
®ven it is vertical, in the Bernard oven nearly vertical, 


of crushed coal. The percentage of ash, for instance, 
is shown to increase with the specific gravity even 
in these small pieces, but in pieces varying in size 
from one to over four millimetres in diameter the 
percentage of ash does not vary. This interesting 
volume has an index, which covers the next volume 
also. 

Volume II. comprises the following parts of the 
report :—Part VII.: Boiler tests; Part VIII.: Gas 
producer tests ; Part IX.: Chemical work—and again 
is rich in precise and recondite information. The 
pitfalls that may be encountered and the precautions 
that should be taken in making the various tests are 
duly recorded ; and, moreover, would serve as useful 
reminders to any about to undertake similar investi- 
gations. Neither the bituminousness or non-bitu- 
minousness, nor the chemical analysis, it is pointed 
out, suffices to indicate the steaming qualities of a 
coal, for this can only be determined by the practical 
test of burning the coal in a standard type of boiler 
furnace. In these tests a Babcock and Wilcox 
single-drum type boiler was used; full particulars 
(illustrated) are given of the operations, and also of 
all the trials, and many highly interesting points are 
brought out in connection with several of the coals 
investigated. In connection with the gas producer 
tests on Canadian coals, there are some apt notes on 
gas producers in general; then it is pointed out 
that the selection of proper and reliable methods in 
gas-producer tests is one of the most difficult problems 
which confront the gas engineer, and when such tests 
are to be used, not to determine the efficiency of a 
given producer, but to investigate the relative 
suitability of various coals for gas producer use, as 
in the case covered by this report, the difficulty is 
not at all diminished. Great, indeed, were the diffi- 
culties encountered. Their characters are set forth, 
and the methods of combating them described. It 
was indeed only after much chopping and changing 
that the final form of producer for the experiments 
was selected or devised. One selected was a 
suction producer of the Dowson type, built by the 
National Gas Engine Company, of Manchester. The 
second one used was a down-draught water-sealed 
producer designed by Professor Durley, and built in 
Montreal. The engine forming part of the installa- 
tion was the regular horizontal four-cycle type built 
by the National Gas Engine Company. The various 
refinements, fittings, and accessory appliances are 
enumerated, described, and illustrated. Moreover, 
the descriptions of the testings and the records from 
them are full of interest. One table alone—Table 
XXXIII.—summary record of gas produeer tests, 
unfolds to a spread of 4ft. 10in., and in 45 columns 
furnishes a fund of information. 

Finally, it is pointed out that perhaps the most 

striking result of the series of tests is the excellent 
performance of the lignites. The anthracites also 
gave good results. ‘The lower places, generally speak- 
ing, are taken by coals whose coking qualities rendered 
them difficult to handle in a gas producer of small 
$1Ze. 
Part IX., and last, of this volume contains an 
account of the chemical appliances and methods used 
in connection with these investigations, and shows 
that the McGill University is well provided in this 
department also. When the vastness of the amount 
of information furnished in these two volumes of the 
report is grasped, it seems almost inconceivable that 
anything more remains to be done in this direction ; 
but so far from this being the case, we are promised 
four more volumes, which, however, will be confined 
exclusively to tabulated records and details of the 
tests summarised in Volumes I. and II., to which, 
indeed, they will be highly technical appendices. 
In conclusion, we may state that anyone wishing for 
unprejudiced and reliable information on the subject 
coming within the scope of these investigations could 
not do better than consult these volumes, which have 
the additional advantage of being nicely produced, as 
well as moderate fn price. 





SHORT NOTICES. 


The Mineralogy of the Rarer Metals : A Handbook for 
Prospectors. By Edward Cahen and William Ord Wootton 
With a Foreword by F. W. Harbord. Soft leather, 6}in. 
by 4in. Pages xxviii. and 211. London: Charles 
Griffin and Co. 6s. net.—This little volume has 
a curious and obtrusive feature in the form of 
an inscription called a ‘“‘ Foreword *’ on the page imme- 
diately following the title page. This ‘‘ Foreword ” 
consists of four sentences which are at the same time 
four paragraphs. In the last of these it is asserted that 
the information in the book is compressed into the smallest 
possible space, and that it, in the hands of the prospectors, 
cannot fail to be of considerable value. To these state- 
ments we cannot give our unqualified assent. Inasmuch, 
as regarding the book as one provided for prospectors we 
consider there is no page of letterpress at which we have 
looked that would not be improved by compression. 
Moreover, that quite a lot of the matter, good it may even 
be, is scarcely necessary for prospectors’ purposes, and, 


be improved by compression, discrete excision and some 
revision. 

Motor Car Construction. By Robert W. A. Brewer. 
London: Crosby Lockwood and Son. Price 5s. net.— 
The literature of the motor car falls naturally under two 
heads—the thoroughly technical and the professedly 

pular. The volume now before us cannot, however, 
S placed satisfactorily in either class. It is described 
on its title page as ‘‘a practical manual for engineers, 
students, and motor car owners, with notes on wind 
resistance and body design.” Mr. Brewer has thus 
apparently aimed at combining a technical treatise with 
a popular description. We feel certain that neither of the 
corresponding classes of readers will be satisfied with the re- 
sult. The motor car owner does not want formule and data. 
The design of connecting-rods, the machining of cylinders, 
and the laying-out of cams do not interest him. Even 
if they did he would prefer to learn about them in a book 
written in a more attractive and more grammatical style 
than this one. From the thoroughly technical point of 
view the book is no less unsatisfactory. The information 
given is disconnected ; it is at times inaccurate and vague, 
and very frequently trifling. The elementary student 
of motor car mechanics and the apprentice just entering 
the works will probably derive some degree of knowledge 
from this book. There are other volumes, however, 
which we could recommend with much more confidence 
to their notice. 

Official Handbook of Stations, including Junctions, 
Sidings, Gollieries, Works, d&c., of the Railways in the 
United Kingdom, 1912. The Railway Clearing House, 
Seymour-street, Euston-square, N.W. Price, full cloth, 
10s., by post 10s. 6d.; half leather, interleaved with ruled 
paper, 21s., by post 22s.—This is a list of all the railway 
stations in the United Kingdom arranged alphabetically. 
It includes a very large amount of information. For 
example, there are given first of all the county in which 
the station is situated, the company to which it belongs, 
and an indication as to the position it occupies on that com- 
pany’s lines. In each case particulars as to station accom- 
modation are given by means of letters; thus G signifies 
that it is a goods station, P that it is a passenger and 
parcels station, P* that it is a passenger station but is not 
used for parcel or miscellaneous traffic, F that furniture 
vans, carriages, portable engines, and raachines on wheels 
may be received and dispatched, L that there is live stock 
accommodation, H that horse boxes and prize cattle vans 
are available, and C that from it carriages may be sent by 
passenger trains. The fixed crane equipment, where there 
is any, is indicated and the maximum power of the cranes 
given. There is also a list of the railway companies and 
an indication where the gauges of these differ from the 
standard. 

Petrol Engine Construction and Drawing. By W. E. 
Dommett, Wh.E., A.M.I.A.E. London: Edward Arnold. 
3s. net.—This is a thin portfolio of drawings with brief 
descriptions in paper covers. The details are fairly useful, 
but the examples of complete engines have not been well 
chosen. The book is presumably intended for instructional 
purposes, and for that reason it would have been wiser 
to select standard designs rather than the exceptional 
engines selected. Indeed, the same remark applies to 
some of the details, which can hardly be regarded as repre- 
senting the best general practice of the day. 
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Processes of Flour Manufacture. By P. A. Amos. 
London: Longmans, Green and Co. Price 4s. 6d. net. 

The Practice of Electrical Wiring. By D. S. Munro. 
London: H. Alabaster, Gatehouse and Co. Price 3s. net. 

Wireless Telegraphy Simply Explained. By H. T. 
Davidge. London: Percival Marshall and Co. Price 
6d. net. 

A Laboratory Manual of Alternating Currents. By John H. 
Morecroft. London: Longmans, Green and Co. Price 
7s. 6d. net. 

Common Battery Telephony Simplified. By W. Atkins. 
London: The Electrician, Salisbury-court, Fleet-street, 
E.C. Price 3s. net. 

Lecture on Thorium and its Compounds. By Edmund 
White. London: The Institute of Chemistry of Great 
Britain and Ireland. 

Regulations and Syllabuses for the Examinations in Science 
and Technology to be held in 1913. London: His Majesty’s 
Stationery Office. Price 3d. 

The Law relating to Highways. By H. Hampton Capnall. 
Second edition. London: C. Knight and Co., Limited, 
427-239, Tooley-street, S.E. 

Freight Terminals and Trains. By John A. Droege. 
London: The Hill Publishing Company, Limited, 6, 
Bouverie-street, E.C. Price 21s. net. 

Dictionary of Applied Chemistry. Vol. III. 
Edward Thorpe, F.R.S. New edition. London : 
mans, Green and Co. Price 45s. net. 

Pitman’s Dictionary of Secretarial Law and Practice. By 
Philip Tovey. Part I. London: Sir Isaac Pitman and 
Sons, Limited. Price 2s. 6d. net each part. 

Dictionary of Railway Terms in Spanish-English and 
English-Spanish. By A. Je V. Garcia. London : 
Constable and Co., Limited. Price 12s. 6d. net. 

The Geology of Soils and Substrata. By H. B. Wood- 
ward, F.R.S. London: Edward Arnold, 41 and 43, 
Maddox-street, W. Price 7s. 6d. net. 

Electrical Engineering for Mechanical and Mining Engi- 
neers, being a Series of Twenty Lectures Prepared for and 
Delivered to the Resident Mechanical Engineers of the Mines 
of the Witwatersrand, South Africa. By H. J. 8S. Heather. 
London: The Electrician Printing and Publishing Com- 
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LOCOMOTIVE POWER ON NARROW GAUGE 
RAILWAYS. 

In recent years the great expansion of traffic on our 
colonial railways, chiefly in South Africa, with the conse- 
quent demand for higher power, has resulted in such a 
notable increase in the power of narrow-gauge locomotives 
as to render interesting a comparison between them and 
the stock of the 4ft. 84in. gauge of our home railways 
and of the broader gauges of India and South America. 
A comparison of this nature, based upon representative 
engines, and covering six gauges, ranging from 5ft. 6in. 
to 2ft. 6in., is given in the tables below. Table I. gives 
the dimensions and weights of twelve engines, reference 


TABLE I. 











is derived from “rated H.P. per square foot of grate ”’ 
and the grate area. The column *“ M.P.H.” gives the 


‘“‘ rated speed ” in miles per hour, and the corresponding | 


“* revs. per min.”’ and “ piston speeds ”’ are given alongside. 
““Tractive force’ at the rated speed is derived from 
P. x 375. 
M.P.H. 

While the comparisons in the tables can generally be 
allowed to speak for themselves, the following outstanding 
points may be noted :— 

Power and hauling capacity.—(1) The maximum value 
for tractive force at slow speeds, i.e., at 75 per cent. boiler 
pressure, is that of the “ slow traffic ’’ engine, reference X.., 
for the 3ft. 6in. gauge. (2) At the rated speeds the trac- 








General Dimensions, Weaghts, dc. 
























Ww. Working A. H.S. G. zt, 
+ —— Driving pres- —- —- —— - —— 
Reference Gauge. Type. Weight a wheels, sure, Adhesive Heating Grate Tractive force at 75%. B.P. 
fe ’ sh * inches. Ib. per weight, surface, oi" 5,’ — - 
= sq. in. tons. sq. ft. = Lb. Tons. 
ft. in. 
RN eer 5 6 4-6-2 195 x 26 67 175 199% 27 | 8.64 
Il. 5 $ 4-6-2 214x 26 66 200 2029 28.5 | 12,2 
Ill. 4 84 4-4-2 20 x 28 81 200 2256 28.5 2 | 9,26 
| 3 6 4-6-2 20 x 28 62 180 34.6 24,387 | 10.48 
w. f 3 33 4-6-2 18 x 22 54 180 1563 23 17,820 | 7.95 
Vi. 2 6 4-6-2 144x 18 42 160 1039 17.5 10,812 | 4.83 
VIL. 5 6 2-2-0 20 26 4 180 2018 32 24,850 
Vill. 5 3 2-8-0 214x 26 54 200 1940 23.5 33,380 | 
IX. 48 2-8-0 21 x 26 56 180 2128 26 27,640 
X. 3 6 4-8-2 224 x 24 41 180 3138 40 34,842 
XI. , s 4-8-0 19 x 24 45 180 1766 31 26,000 | 
XIL. 2 6 2-8-2 145 18 34 170 1191 20.5 14,190 | 
Nos. I. to VI., for “ fast’ traffic, and Nos. VII. to XII., | tive forces of the 3ft. 6in. gauge engines, references IV. 
for “‘slow ” traffic, and thus includes two representative | and X., are about 10 per cent. and 20 per cent. respec- 


engines for each of the six gauges. Table II. gives the 
ratios obtaining between these dimensions and weights, 
and Table III. some “ power” data. 
comparison, the quality of the fuel is assumed to be the 


same in all cases. In the “power” table the column 


“ HP/G”’ gives the rate adopted for “ grate” efficiency, | 


i.e., ‘‘ horse-power per square foot of grate,”’ and the varia- 
tion in value, it will be noted, generally accommodates | 
itself relatively to the speed and to the heating surface 
ratios “HS/G” and “ HP/HS.” The column 


| slow). 
For purposes of | 
| factor, but in the combination “speed x traction,” or | 
| horse-power, the 3ft. 6in. gauge engines occupy a slightly 


tively higher than the others in the same class (fast or 


of the narrow-gauge lines is, of course, a most important | 


inferior position only to those of the broader gauges, | 
while in “ grate area ”’ and “ heating surface,” reference X. | 
takes top place. 

Weight.—In total weight relative to power, it might be | 


‘H.P.” ' expected that engines adapted for the narrow gauge with | gauges. 


(3) The limitation to lower speeds in the working | *},° 





vi. 


its sharper curves would be heavier. In the case of similar 
types a comparison of the 4-6-2 type, reference IV. with 
I. and II. shows for * H.S./W ” (the power-weight ratio) 


TABLE IT.— Ratios. 





Reference. | Gauge. | W/A. | A/T. | HS/T. HS/G 
| ft. in. H 
I. | 5 6 1.516 | 6.12 | 231 25 74 
IL. 8:3 1.54 | 4,27 | 165 | 2 2. 71 
IIT. | 4 8 1.86 te ae f 79 
IV. 3 6 1.58 4.31 | 190 27 3.18 60 
A 3 33 1.5 4.56 | 196 | 28 | 2.9 68 
VI. 2 6 1.63 . a. a) a eS 60 
| | } 
VII. 5 6 1.13 | 5.74 | 182 28 2.88 63 
VIL. 5 3 1.18 | 4.45 | 130 % | 1.9 68 
i. 4 8 1.10 | 5.49°| 173 9 | 21 3] 
X. 3 6 1.38 | 4.3 | 22 34 2.58 78 
XI. | 3 38] 1.2 | 46 152 2 | 2.67 57 
XI. 26 14665 28 | 30 3.21 0s 





27 square feet of heating surface per ton of weight, as 
compared with 25. In the comparison of the 4-8-2 type, 
reference X., with the 2-8-0 types, references VII., VIIL., 


Power. 


TABLE III. 





Rated speed. Tractive 

Refer- Gauge. Rated HP/HS. H.P. Revs. Piston, Ba 
= smeicas M.P.H. per ft. per “trate 
| min. | min,  SP&&® 
ft. in. ae. 
L. 5 6 | 35 | .47 | 945 50 | 2 1085 7,087 
II. 5 3 35 48 993 i) 2 1100 7,48 
ITf. 4 8} 35 44 998 60 bd 1166 6,237 
} IV. 3 66 26 43 900 40 217 1012 8, 431 
| # 3 Si 26 38 593 30 186 684 7,475 
| VEL 2 6 20 33 350 20 160 480 6,662 
Vil. 5 6 28 44 896 é 180 780 11,250 
| VIIT 5 8 28 41 798 30 186 806 9,975 
2 4 8 28 34 728 30 180 70 9,100 
X. 3 6 24 30 960 25 165 715 1 4,400 
XI. 3 38 20 35 620 20 149 596 11 625 
XII. 2 6 15 26 307 15 148 444 7,675 


and IX., 34 square feet per ton is attained for the 3ft. 6in. 
gauge engine, as compared with 26 and 28 for the w ider 
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The powerful narrow-gauge engines above referred to 
are illustrated on this and on page 680, and are as follows : 
—Reference No. IV., 4-6-2 express passenger locomotive, 
for South African Railways; reference No. V., 4-6-2 
express passenger locomotive, Cordova Central Railways ; 
reference No. VI., 4-6-2 express passenger locomotive, 





Fe Bengal-Nagpur Railway ; reference No. X., 4-8-2 mixed 
# traffic locomotive for South African Railways ; reference 
: No. XI., 4-8-0 mixed traffic locomotive, Spanish Railway ; 
a reference No. XII., 2-8-2 mixed traffic locomotive, 


Bengal-Nagpur Railway. 

The information given in this article and the illustrations 
accompanying it have been supplied to us by the North 
British Locomotive Company, Limited, of Glasgow. 








2 THE FLORIAN ANGELE VALVE GEAR. 


Untit 1846 locomotive steam engines worked non- 
expansively at full cut-off, but from that year all locomo- 
tives made by Stephenson and Co. were regularly fitted 
with that link expansion gear which is said to have been 
invented in 1843 by William Howe, a premiumed appren- 
tice at the Stephensons’ works. 

: In America a link valve gear is said to have been first 
4 used there by William T. James, of New York, in 1832. 
, Tn 1845 Matthias W. Baldwin invented and applied his 
Special gear for cutting off at half-stroke, but not until 
January, 1853, did he announce his intention of using a 
variable cut-off additional to the usual cylinder valve, 
and only finally accepted the link motion (which he did 

: not approve) in 1856 when American railway companies 

a insisted upon its adoption. 
4 On the European continent it is only within quite recent 
x years that the Stephenson and Gooch valve gears have 
been displaced by that form of link gear which in Belgium 
and Latin countries is named after Walschaerts, and in 
German-speaking countries after Waldegg von Heusinger. 
The original peculiar form of the Walschaerts’ valve gear 
was patented in France under date October 25th, 1844, 
and on September 2nd, 1848, it was applied for the first 
time to locomotive No. 98 in the “ Midi ” shops at Brussels 
of the Belgian State Railways. Twenty months prior 
of the date of the Walschaerts’ French patent—that is, 
March 8th, 1843—Florian Angelé patented a link valve 
motion presenting a much stronger general resemblance 
to the perfected Walschaerts’ valve gear as used at the 








present day than the complex mechanism at first adopted 
by Walschaerts. 

After an oblivion of nearly seventy years we now repro- 
duce the original drawings which were made by Florian 
Angelé to accompany his manuscript patent specification, 
still preserved in the archives of the patent-office at the 
Ecole des Arts et Métiers in Paris. 

From the foregoing dates it appears that Florian Angelé 
was the first to patent a link motion—and the most modern 
of link motions for the rest—if not the first one to invent 
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valve gear,which, as we know, was much more complicated. 
It was only later on the beautifully simple form. first 
patented by Angelé became associated with the Wal- 
schaerts’ link gear. The missing part in the Angelé valve 
gear mechanism was, as already indicated, the motion 
necessary for the lead.* The Walschaerts’ gear, coming 
later, made good this need, although it would seem improb- 
able that a workshop mechanic, as Walschaerts, could 
have known of Angelé’s invention. Considered as the 
first attempt at a link motion, the Angelé invention 
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THE FLORIAN ANGELE VALVE GEAR 


it. The decision of this latter point turns upon the first 
written statement when, in 1843, the William Howe valve 
gear was mentioned. 

The Florian Angelé valve gear is a most remarkable 


anticipation of the mechanism so much employed to-day | sought railways to adopt. 


in modern locomotives, wherein the cumbersome double 
excentrices have to be abandoned for lack of space. At the 
first glance we see that by removing the lead lever and its 
connections from any modern engine we then have the 
Florian Angelé valve gear as patented in March, 1843. 
So much could not be said of the original Walschaerts’ 


| 


| 


really a most remarkable one. 

Florian Angelé in his journeys from Paris to Berlin may 
have passed through Brussels and have spoken, in all 
likelihood, to competent men of the invention which he 
The patent No. 11,071, sealed 
March 8th, 1843, is originally dated December 2nd, 1842, 
and the plans dated November 29th, 1842, and signed by 
Florian Angelé, engineer-mechanician, of Berlin, ‘‘ now 


| is 


* Levier @avance, recently designated by nondescript terms: sword- 
lever, combining-lever, kicking-lever, and the like. 
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resident with Mr. Dulyschold, of 24, rue St. Nicholas, in 
the Faubourg of St. Antoine.” 

The objects of this link valve motion are set forth in the 
manuscript patent specification as follows :—This is an ex- 
pansion gear applicable equally to locomotives as to other 
steam engines and toenable steam engines, hitherto worked 
non-expansively, to be operated with any degree of cut-off 
and expansion. For locomotives in particular it enables 
reversal to be effected with great ease in place of the 
“present” system of gab hooks for disconnecting and 
re-connecting the excentric rods with the valve rods, 
which action at high speeds gives rise to shocks, sometimes 
breakage of the excentric rods, and occasionally serious 
accidents, when, for example, it becomes ne to 
reverse the engine suddenly while going at full speed. 
By this gear, which Angelé claims to be of extreme sim- 
plicity, no disconnection of any two parts is necessary as 
heretofore. 

The drawings represent, so the specification explains, 
the forward and backward positions of the valve gear, 
“‘ as may be seen from the direction being followed by the 
connecting-rods.”” This gear is particularly suited for 
outside-cylinder locomotives, but the inventor indicates 
the use of excentrics, adaptable to the crank pins, 
“for locomotives with cylinders between the wheels, as | 
in the case of most English locomotives.” 

At that remote date—1842—when Florian Angelé was 
drawing up his specification for a box link valve gear, 
before the slotted link of William Howe had been men- 
tioned, and long before the peculiar elliptical link of Egide 
Walschaerts, it is scarcely surprising that Florian Angelé 
should not have understood that his weigh-bar shaft, 
divided into two, constituted a rocking shaft through which | 
any outside valve movement suffices to actuate valves | 
situated between the frames. In effect, a modern four- | 
cylinder locomotive with one outside Walschaerts’ valve | 
motion has rocking shafts’ substantially the same as the | 

| 
| 





Angelé weigh-bar shaft cut through the middle. This old 
drawing may be compared with the rock shaft arrange- 
ment shown in THE ENGINEER Supplement of December | 
9th, 1910. | 

Florian Angelé expressly states that his valve gear for | 
locomotives and‘other steam engines is applicable to new | 
machines or to thosé already built. Considering that | 
engines were then worked non-expansively and reversed 
by gab hooks, the Florian Angelé box link valve gear, even 
without the movement for the lead to the valves, must | 
be acknowledged to be a most remarkable invention and 
of great beauty in its extreme simplicity. 








A NEW BLOWER. 





WE have lately had brought to our notice a new and 
ingenious type of blower which is the invention of two 
German engineers, Herrn Rudolf Eisermann and Josef 
Lehne, whose English patent No. 8104 of 1912 is now 
owned by the Internationale Rotations-Maschinengesell- 
schaft m.b.h., of Berlin. The invention relates to bucket- 
wheel or blade-wheel pumps in general and in particular 
to blade wheel pumps for pumping gases. The essence 
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direct communication with the passage G in the dividing 
piece F. The star wheel A has a number of slots or ports— 
H, H,, H, ... H,,—in its periphery in the centres of the 
parts coming between the blades. It will be seen in the 
right-hand section that as the gas to be dealt with is in the 

ge G it will pass through the ports H, H,, Hg, Hs, 
and H, and will fill the compartments formed between 
the blades of the wheel and the surface of the ring of work- 
ing liquid. As soon as by the revolution of the wheel any 


one of the ports—in this case H,;—has been covered by the | 
the building is completely equipped with power plant, 


lip F, of the dividing piece F no further gas can enter that 
particular compartment. Nor can any gas escape from 
this or the two compartments immediately in front of it. 


FOUNDRY PLANT. 





A sHowroom which is claimed to be unique of its king 
has recently been opened by the firm of J. W. Jackman and 
Co., Limited, in Blackfriars-road, Manchester. [¢ jg 
devoted exclusively to foundry machinery, measures 
125ft. long by 42ft. broad and contains the latest kinds 
of appliances which can be shown in operation under 
actual workshop conditions. To enable this to be done 


including an electric motor for driving the line shaftiy, 
and plants for producing hydraulic and pneumatic power. 





MODEL FOUNDRY SHOWROOM 


say, in H,, matters are different, for the port has been 
uncovered by its passing beyond the lip F3. 
The result will be readily understood. It will be 


each successive compartment is gradually decreased, so 


that the gas when it escapes into the receiving chamber J | 


| observed that as the wheel keeps on revolving the size of | 


through the port H, is considerably compressed, and com- | 
pressed gas also escapes into J through the ports H, and | 


Hj. By reason of the liquid seal, which has already been 
referred to as existing at the top of the star wheel, no com- 
pressed gas can leak past from J to G and no free gas can 
get through the port H,, until it is uncovered by travelling 
past the lip F,. The compressed gas receiving chamber J 
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of the invention consists in the blade wheel being arranged 
in a freely revoluble drum, which is mounted excentrically 
with regard to the blade wheel and which is intended for 
the reception of a working fluid. 

The apparatus will be readily understood by the aid of 
the accompanying engraving, the drawing on the left 
hand of which is a section on the line X Y in the right- 
hand view. It will be seen that a star or blade wheel A 
is carried on a shaft B and is revolved by it. The star 
wheel is mounted excentrically inside the closed casing C, 
which revolves with very slight friction owing to its being 
provided with the ball bearings D The casing is water- 
tight and it contains the working liquid E, which, may be, 
say, water. The effect of revolving the blade wheel is 
to set the water in motion, and very soon after the blade 
wheel has been started the whole volume of water is 
revolving and is thrown out by centrifugal force against 
the internal periphery of the casing. The effect of the 
friction between the water and the casing is to cause the 
latter to revolve, which it does, we are informed, almost 
as soon as the star wheel is started, its speed gradually 
rising until it is practically the same as that of the water. 
When this condition has been reached the working liquid 
is by the action of centrifugal force made to form a ring 
of equal depth all the way round the inside of the casing, 
the depth of liquid being just sufficient to form a seal at 
the top of the star wheel as seen in the right-hand view in 
the drawing. 

One end of the wheel A just fits over and can revolve on 
a fixed dividing piece F which has several functions. The 
gas which it is proposed to compress or pump is allowed to 
enter the apparatus through the passage I, which is in 





is in communication with the passage K which leads to the 
discharge nozzle L of the apparatus. 


The whole thing is wonderfully simple, and we under- 
stand that it works well. We gather that tests made with 
a blower having a star wheel 3}ir. in internal diameter and 
2}in. in width have shown a pressure above that of the 
atmosphere of about 201b. per square inch with the 
delivery pipe completely closed and with the wheel 
revolving at a speed of 3600 revolutions per minute ; while 
at the same speed and with the suction aperture closed a 
vacuum of about 24in. of mercury was obtained. In some 
further tests, of which the makers have given us par- 
ticulars, the pressures were taken up to an equivalent of a 
column of 16in. of mercury, the volume of air delivered 
being carefully measured. The efficiency under these con- 
ditions was about 70 per cent. The efficiency when pro- 
ducing a vacuum is given as being about 60 per cent. 
With larger machines we are informed that pressures up 
to 30 lb. per square inch and a vacuum of 95 per cent. 
of that theoretically possible have beer obtained. 


The blowers can be made to work with the spindles 
vertical as well as horizontal. It is claimed for the appa- 
ratus that the losses due to jerks and liquid friction, which 
are large in many kinds of blowers of this type, are mini- 
mised, and that the principal losses, which result in other 
machines from the fact that the greater part of the energy 
communicated to the working liquid is wasted and has to be 
continuously replaced in the working of the cycle, are very 
nearly entirely done away with. When once the inertia 
of the water and the casing is overcome but little energy 
is required to keep them both revolving. 


| In the case of the third compartment from H;, that is to , The showroom has been specially built for the purpose, 


and although somewhat crowded, is in fact a model of a 
thoroughly up-to-date foundry as will be observed from, 
the accompanying illustration. Its contents include core 
making machinery operated by hand and power; mould- 
ing machinery, portable and otherwise, for all kinds of 
work, such as gear wheels and pulleys; furnaces, coke 
cutters, sand riddlers, and mixers, oil-heated melting 
furnaces, gate cutters, fettling tables fitted with dust- 
extracting apparatus, polishing barrels, ball mills for 
pulverising furnace ashes and cupola slag and recovering 
metal therefrom, core drying ovens and sand blast appli- 
ances of numerous kinds. The sand blast cleaning room 
shown on the left-hand side of the illustration has a separate 
compartment for the operator and a revolving table 
worked by a pedal by the operator standing outside the 
chamber in a separate compartment so that every face of a 
large casting can be operated on in turn. The used sand 
falls through floor grids and is conveyed by a worm to the 
elevator, whence after screening it falls into the sand bin 
and is carried by gravity, assisted by suction, to the blast 


| nozzle so that the sand circulation is automatic and posi- 


| means of a fan through a dust collector. 


rocess is exhausted by 
Another ingeni- 
ous machine for sand blast operations contains a revolving 


The dust given off by the 


tive. 


| drum fitted with a special form of slot jet fixed axially, so 
| that the rotation of the drum round the jet is unhindered, 
| and the articles, as they are brought under the action of the 
| blast, are operated on equally over the entire width of the 
|drum. The sand, which has been projected against the 
| castings, falls through the perforated casing of the drum on 
| to a wire screen which collects foreign matter, and the sand 





passes to a worm conveyor whence it is carried back by 
an elevator to the sand hopper, and then again distributed 
by a worm over the whole length of the jet. 








THE DITTON RAILWAY ACCIDENT. 


CoLoNEL YorKE’s report to the Board of Trade on the 
disaster—‘‘ the worst accident that has occurred since 
that at Shrewsbury in October, 1907 ”’—that happened 
at Ditton, on the London and North-Western Railway, 
on September 17th was issued on Friday evening last. _ 

A diagram of the site of the accident and some details 
of the unfortunate consequences were given in our issue 
of September 20th. It now appears that the original 
cause of the disaster was unsuitable speed. The con- 
nection through which the train had to pass to reach the 
slow line had a radius of 13 chains and a superelevation 
of 1,in. There is a standing rule on the London and 
North-Western that trains proceeding from fast to slow 
lines and vice vers4 must not exceed 15 miles an hour. 
But for continuing on the straight line there is usually 
no limit—in this case it was limited to 50 miles an hour. 
The driver, who was killed, failed to observe the limit, 
and proceeded with steam on and at the same speed as 
though he were continuing on the straight. A ganger 
put the speed at 60 miles an hour, and Colonel Yorke says 
that judging from the condition of the engine and train 
after the accident, he does not think that this estimate was 
exaggerated. 

The report quotes from Mr. J. W. Spiller’s paper 
on “ High Speeds on Railway Curves” (Vol. CLXXVL., 
“ Proceedings,’ Inst. C.E.), to show that on such a curve 
as that at Ditton the over-turning speed would be between 
70 and 80 miles an hour, while that for mounting the rail 
would be between 50 and 60 miles an hour, and it then 
shows that one of the wheels of the engine, probably the 





right-hand leading one, mounted the rail at the V-point . 


mentioned in our previous notice, and the disaster followed. 
Colonel Yorke says that there is, he believes, no record of 
any previous accident in which the engine has broken its 
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pack, as in this case, and rarely has there been such a 
wholesale destruction of rolling-stock. : 

Coming now to an explanation of the driver’s action, 
we learn that he was & man of good character and had 
been, since June, 1904, an extra driver, i.c., a fireman 
who was qualified to act as driver when necessity arose. 
On July 10th, 1908, he signed the es road book ” as knowing 
the road between Chester and Liverpool, and from that 
time he had worked over that section 144 times as fireman 
and ten times as driver, at intervals of less than six 
months. On six occasions during 1909 and 1910 he was 
fireman on trains that were turned from the main line to 
the slow line at Ditton, but on no occasion had he acted 
as driver on @ train so turned. The last time he went 
over the route as @ driver was on September 24th, 1911, 
when the train passed through on the straight road. 
During the current year he had made four journeys 
through Ditton, on each occasion as fireman, the last time 
being on May 7th. 

On this point Colonel Yorke says, “ From this history 
it is apparent that Hughes’ acquaintance with the road was 
not extensive. I attach little or no importance to the 
number of times he had travelled over this section as 
fireman, at any rate as far as Ditton Junction is con- 
cerned, for the signals here are on the left hand—the 
driver’s—side of the line, and the fireman would not have 
much opportunity of observing them. So that although 
it has oceasionally happened that trains on which he was 
firing were turned from the main to the slow line, it is 
probable that he did not notice which signal was lowered. 
His knowledge of the road would be derived almost entirely 
from his experience as driver, in which capacity he had 
only travelled from Chester to Liverpool ten times, and 
on none of these occasions was the train turned from the 
main to the slow line, Fireman A. Lunn, who was really 
only a cleaner, though, to quote Mr. Bowen Cooke, ‘ eligible 
to go out firing as required,’ had practically no knowledge 
of the road between Chester and Liverpool at all, as he 
had only been over it on one occasion.” 

The report then suggests that the unfortunate driver 
assumed that the signals were “ off’ for the straight 
line and that no reduction of speed was necessary. ‘“‘ This 
is not surprising, for I do not think that it is possible 
for a man to remember the lay-out of every junction 
and station on a line over which he has taken a train only 
ten times in four years.” 

Colonel Yorke proceeds to say that the principal lesson 
to be learnt from this disaster is the urgent necessity of 
ensuring that drivers shall be properly acquainted with 





the road over which they have to work‘an%express train, 
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regard to it, viz., that there should be a board fixed 
below every such distant with a number indicating the 
speed, in the present case 15, displayed upon it, and that 
the figures should be uncovered by the lowering of that 
signal. Normally the board would be blank, and the 
figures would only be visible when it was intended to turn 
the train from the main on to the slow line, and the 
distant signal for that road lowered. The board should 
be illuminated at night, either by making the figures 
transparent and having a light behind them, or in some 
other way. A board of this description would act as a 
reminder to the driver that when he had to be turned 
from the main to the siow line his speed should be reduced 
to fifteen miles an hour. It would be similar to the 
boards now in frequent use at the entrance to terminal 
stations to indicate to the drivers the platforms into which 
they are to run. 

‘** There seems to me to be something illogical in lowering 
a distant signal, thereby telling a driver he may proceed 
without a check, at places where it is absolutely necessary 
for him to reduce the speed of his train to, say, fifteen 
miles an hour. The sole object of signals is to convey 
information and instructions to engine-drivers, and, if 
by some simple means it is possible to increase the amount 
of information so conveyed to the drivers it would be an 
advantage. At places on a railway, such as curves, 
where every train without exception has to reduce speed, 
the use of permanent speed boards, which are employed 
by most railway companies, but not by the London and 
North-Western Railway Company, meet the case. I do 
not understand why the London and North-Western 
Railway Company does not make use of speed boards. 
There are thirty-seven pages (closely printed) in the speed 
book, and the limitations, which are about 1000 in number, 
vary from sixty to five miles an hour. What proportion 
of such a list can a driver be reasonably expected to carry 
in his head ? In my opinion, drivers are entitled to every 
assistance in this respect, and speed boards, which should 
be illuminated at night, afford a ready means of helping 
their memories. But at a facing junction, such as the one 
under consideration, a permanent speed board cannot be 
employed, as the authorised rate of speed varies according 
to the route which the train has to take when it reaches 
the junction. And it is for such places that the board 
suggested by me might be suitable. The suggestion is 
a novel one, and I merely throw it out for consideration.” 

There is no doubt that the fire which broke out after 
the wreck was caused by the ignition of escaping gas. 
Colonel Yorke observes that the arguments for and against 
gas for lighting trains were fully given in Major Pringle’s 
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NEW FORMS OF SUPERHEATER. 


SomE improvements in its superheaters have recently 
been introduced by the firm of T. Sugden, Limited, 180, 
Fleet-street, London, E.C. One of these consists in the 
introduction of a single header, in which the tubes are 
fixed in sections. Hitherto superheaters constructed on 
the header principle have been arranged with two headers 
connected by a loop tube, one header forming the inlet 
and the other header the outlet for the steam. The 
firm’s new superheater is illustrated in the accompanying 
engravings. In the drawings on the left-hand side, 
which represent what the firm calls its standard type, 
may be seen a single header with the tubes so arranged 
that the inlet is at one end and the outlet at the other. 
In some cases, Messrs. Sugden inform us, they arrange an 
inlet in the centre and an outlet at each end. In the 
drawing the path taken by the steam will be readily seen 
by the aid of the arrows. 

The advantage claimed for this form of superheater is 
the small space which it occupies in the downtake. Many 
Lancashire and Cornish boilers are set with very limited 
downtakes, which will not admit of a superheater of any 
great width being installed. With their arrangement 
the makers claim that superheaters can be fixed in any 
downtake, while at the same time ample space for cleaning 
and inspection will be available. _ 

Another of the improvements is that, instead of the 
loops being fixed, as is usual in this type of syperheater, 
at right angles to the back end of the boiler, and to the 
brickwork of the downtake, the tubes are in the newer 
form placed parallel, so that all the tubes are exposed to 
the action of the flames and the heated gases. In the older 
form with two headers some of the tubes necessarily came 
behind the others, and hence were to some extent, at any 
rate, shielded from the action of the heated gases. 

The drawings on the right-hand side of the engraving 
show what the firm calls its “‘ Sectional ” design of super- 
heater, made with a single header. In this form also the 
tubes are all exposed to the gases, none coming behind 
the others. 











A NEW PETROL VALVE AND FILTER. 


Most owners of motor cars have felt the necessity of an 
improved form of fap for petrol. The ordinary plug tap 
is very difficult to keep tight when used on petrol pipes 
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Longitudinal Section. 
“THe Encineer” 


knowledge of the road being one of the most important | 
qualifications a driver should possess. From the evidence 
it would seem that care has been taken to ensure this, 
but on this point the report observes, “‘ These instructions 
seem to place the whole responsibility upon the engine- 
man to say whether he has or has not a full knowledge 
of the road and signals of any section of the line. For 
although the assistant shed foreman is supposed to go 
through the book with each driver at intervals of six 
months, there is no record kept of the date when this is 
done, or of the questions put to the driver for the purpose 
of testing his knowledge. The driver is merely asked 
whether he has a full knowledge of the road and signals, 
and if his reply is in the affirmative he is passed as com- 
petent to work over that section. If all examinations 
were conducted on such lines the results would be startling, 
and incompetence and ignorance would reign supreme.” 
Colonel Yorke hesitates to make any specific recom- 
mendation on the subject just referred to, but would 
suggest that a responsible officer from headquarters should 
be appointed as inspector for the purpose of examining 
and, if necessary, testing drivers in their knowledge of 
the road and for keeping them thoroughly up to the mark 
in this respect. This part of the report then concludes by 
remarking that “ large sums of money are spent by railway 
companies on signals and other appliances for ensuring 
safety, and in making elaborate provision for the comfort 
of passengers ; much ingenuity and care are devoted to 
advertis ing the facilities and attractions afforded by the 
various lines; and the travelling public are entitled to 
demand that at least an equal amount of pains shall be 
taken to ensure that the engines which haul the trains 
shall be efficiently manned.” . 
_ it appears that the company has lowered the distant 
signal arm and the home signal arm for leading to the 
slow line, so that these are no longer of the same height 
as those for continuing on the straight. Colonel Yorke, 
however, suggests that the distant be removed altogether, 
oa that there shall only be one distant which can only 
be lowered when the road is set for the straight, an 
arrangement which is similar to that adopted on some 
other railways, and is, I understand, liked by the men.” 
_, The report makes the following recommendation also :— 
ae however, the company prefers to retain and use the 
coy: signal for the junction from main to slow at this 
place, and also at similar junctions elsewhere where speed 


Transverse Section. 





has to be reduced, I should like to make a suggestion in 


TWO TYPES OF SINGLE-HEADER SUPERHEATERS 


report on the Hawes Junction accident two years ago. 
He then says :—‘‘It is to be regretted that up to the 
present time no unanimous action has been taken by the 
railway companies to meet the representations of the 
Board of Trade, which were based upon the above report. 
Some companies are in favour of electricity, while others 
champion the use of gas. The chief point on which opinions 
differ seems to be that of cost. 


Longitudinal Section. 


I have been personally | 


Transverse Section. 


Swain Sc. 


owing to the “‘ searching ” nature of the spirit and much 
| loss frequently results ; nor is there any valid reason why 
| the petrol filter and tap should not be combined. We 
have received from Mr. W. P. Nesbitt, Broken Scar, 
Darlington, a sample valve which combines both a tap and 
|a filter. The construction of the appliance is clearly 
| shown in the accompanying sketch. The flow of petrol, 
which enters on the right-hand side, is controlled by means 


assured by responsible railway officers that gas is far the | 


cheaper illuminant of the two, while other officers equally 
responsible have been confident that the balance is in 
favour of electricity. In view of these conflicting opinions, 
it may be assumed that the difference in cost does not 
amount to much, and depends chiefly upon what items 
are included in the term ‘cost.’ So far as safety is con- 
cerned, there can hardly exist in anyone’s mind a doubt 
that electricity is the better, and I think the railway 
companies would be wise to recognise this fact and adopt 
electricity as the standard illuminant on all their main 


line trains before they are compelled to do so by the pres- | 


sure of public opinion.” 


At the end of the report praise is given to the North- | 
Western Company for having adopted the recommenda- | 


tion made by Major Pringle on the occasion just named 
as to providing emergency tools. Both vans of the train 
at Ditton had these tools and an extincteur. 


the second lot “‘ proved of much service.”’ Special mention 
is also made of the first-aid rendered by several of the men 
about the place who had gone through an ambulance 
course. The report concludes by reference to the fact 
that the speed laid down for Ditton has often been ex- 
ceeded. Colonel Yorke says that the company has drawn 


Those in | 
the front van could not be reached owing to the fire, but | 











Y 


idea 
1, a 





LIZZ 
DMS WOE 
Vz . 


Ys : Aw Wy 
WU Ya 


y Y 









\ Z 
RY \ N 
WAG. 
» SS \S \\ 
KW WKS 
Wo x 
Ws 


y SS 
N 












D 
& 
Ss 
N 
% 








S 





Drain Valve 


up an elaborate schedule of limitations of speed at various | 


places on the system, but “ that list is not worth the paper 
it is printed on unless some procedure is adopted for 
enforcing the regulations, or somebody made responsible 
for seeing that they are carried out.’ The questions 
which suggest themselves are (1) Whose duty is it to 
report the drivers for such breaches of the regulations ? 
(2) To whom should the report be made ? (3) Should the 
report be verbal or written? ‘I suggest that some 
instructions on these points require to be added to the 








PETROL VALVE AND FILTER 


| of an air-tight diaphragm A, valve B, and screwed spindle 
C. The petrol passes through a central orifice in the body 
D into a lower chamber E where it is filtered by passing 
through gauze before passing to the outlet passage. Any 
foreign matter deposited in the lower chamber can be 
removed by means of the valve F, which has a spherical 
seating, or, if this valve is not fitted, by removing the cap 
|G. We have tested the valve and found it perfectly 
| petrol-tight, and there does not appear to be any reason 
| why it should not remain so. 
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SHALLOW DRAUGHT STEAMER FOR THE CONGO 
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THE SHALLOW DRAUGHT STEAMER COMTE 
DE PLANDRE. 


A sHaLtow draught river steamer has recently been 
constructed by Yarrow and Co., Limited, of Scotstoun, 
Glasgow, to the order of Lever Brothers, Limited, of Port 
Sunlight. This steamer, which is one of its builders’ raised 
screw propeller boats, is intended to run on the Congo to 
pring oil from the upper reaches down the river. We 
are enabled by the courtesy of Messrs. Yarrow to give the 
accompanying views of the vessel and also the drawings on 
page 684, 

The designs and the work have been under the super- 
vision of Messrs. Esplen and Sons, of Liverpool. The length 
of the hull is 190ft., the beam is 30ft., and the moulded 
depth 8ft. The material used is the best mild steel, the 
shell plating being all galvanised. 

The vessel, which has been named Comte de Flandre 
after the second son of H.M. the King of the Belgians, is 
propelled by a single screw working in a tunnel fitted with 
the firm’s latest type of patented hinged flap. In this 
case the flap is arranged to work automatically, it being 
balanced by balance weights as shown on the drawing. It 














FLANDRE 


BOW VIEW OF THE COMTE DE 


has been usual hitherto for the flap to be lowered and 
raised according to the conditions of draught, by means of 
Screw gear or automatically, but in this case, as the flap 
18 balanced, it will, so we are informed, of its own accord 
find its correct position under various conditions of steam- 
ing without absorbing any power. 

The hull is divided into ten compartments ineluding the 
engine and boiler-rooms, which are placed amidships. 
Forward of these are three eargo holds having a total capa- 
city of 10,080 cubie feet, and also the chain locker, while 
aft there are holds having a capacity of 11,950 cubic feet. 
The deadweight cargo capacity is 250 tons on a draught 
of only 4ft. 6in., and the estimated speed is 10 knots. 

Accommodation is provided for ten first-class passen- 
gers in separate single-berth cabins on the spar deck aft. 
These cabins are fitted with mosquito-proof doors and 
Windows, and protection from the sun is afforded by side 
awnings and a considerable air space between the cabin 
tops and the awning deck. Aft of the cabins are two bath- 
rooms for the use of the passengers. The dining saloon 
> forward and adjoining it are the pantry and galley. 

“ntrance to the saloon is obtained from the main and 
‘wning decks through porches with double doors, the 
Purpose of these being to prevent as far as possible the 
entrance of mosquitoes into the saloon. Above the 











dining saloon on the awning deck are cabins for the cap- 
tain and manager, and immediately forward of these are 
the steering engine and steersman’s shelter. 

The deck fittings include a steam winch supplied by 
Dunlop, Bell and Co., of Liverpool, for working the anchor 
and warping the ship round bends in the river. Four 
3-ton steam cranes by the same makers are also fitted to 
enable the cargo to be handled expeditiously, each crane 
serving two holds. The vessel, as will be seen in the 
engravings, has a specially designed spoon bow to avoid 
damage from running aground. 

The whole of the steel work and cabin work was com- 
pletely erected and as much of the steel work as possible 
permanently riveted in the builders’ yard. The vessel 
was then taken to pieces and shipped to the Congo, where 


it will be erected and finished by the Huilerie du Congo | 


Belge. 

The propelling machinery consists of one set of triple- 
expansion engines constructed by Messrs. Yarrow. The 
high-pressure and intermediate cylinders are each fitted 


with piston valves, and the low-pressure cylinder with a | 


flat double-ported slide valve. A steam reversing engine 
is fitted to facilitate the handling of the engines. The air 
pump is of the Edwards’ type. A single condenser of the 
Weir “ Uniflux ”’ type is fitted in the wing of the vessel, 
and a circulating pump constructed by Messrs. Paul, of 
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structed, while latterly some thirty-three locomotives 
have been produced per year, and now in 1912 comes the 
thousandth on the list. It is interesting to compare the 


| corresponding particulars of locomotives 1 and 1000, 

| which we do in the following table :— 

| Locomotive Locomotive 

| No. 1. No. 1000. 

fe eee 4ft. 4ft. Shin. 
Cylinder diameter 279 mm. 590 mm. 

“ stroke .. os 407 mm. 620 mm. 

| Driving wheels diameter. . 1295 mm. 1750 mm. 

| Carrying wheels diameter 889 mm. 970 mm. 

| Wheel base, rigi — es 4250 mm. 

| = total 3237 mm. 8200 mm. 

| Grate area het 6s 6.03 sq. ft. 27 sq. ft. 

| Heating surface .. .. 437 sq. ft. 1807 sq. ft. 

| Superheater surface — 482 sq. ft. 

} 


142 Ib. per sq. in. . 
1,590 kilos. ba 
10,710 kilos. 
15,939 kilos. 


Boiler pressure 

Tractive effort Z 

| Adhesive weight.. .. .. .. .. 
| Weight of engine in working order 
| 


170 1b. per sq. in. 
9. kilos. 


47,700 kilos. 
70,200 kilos. 


i ” tender ,, a 46,600 kilos. 
| Coal capacity 340 kilos. 6000 kilos. 
Water capacity 1487 kilos. 90,000 kilos. 


Length over buffers .. .. .. 6767 mm. 19,475 mm. 


An examination of these figures will show that every 
item in the list saving only the steam pressure, has, 
increased very considerably, the increase keeping pace, as 
it were, with the expanding business of the firm. There 
is one other locomotive to which we may refer. It is num- 
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BALANCED HINGEO FLAP 


Dumbarton, is supplied. There is also installed in the 
engine-room a combined fire, bilge, and sanitary pump by 
Messrs. Turnbull. In the stokeholds are fitted two loco- 
motive type boilers constructed by the North British 
Locomotive Company, of Glasgow. These boilers are 


fitted with large tubes and specially large fire-boxes so that | 


wood fuel may be burnt. In the stokehold there is also 
one Weir’s feed pump as well as auxiliary pumping 
appliances. There is also a complete installation of electric 
light on board. 








TWO COMMEMORATIVE BOOKS. 


WE have recently received two commemorative books 
which have just been published and which call for more 
than a passing notice. The first of these is entitled ‘* Det 
Tusende Lokomotivet,” and it is intended to mark the 
building by the firm of Nydqvist and Holm, of Trollhattan, 
of its thousandth locomotive and the completion of the 
sixty-fifth year of its existence, while the second celebrates 
the jubilee of the firm of R. Wolff, of Magdeburg-Buckau. 
Both volumes are exquisitely got up and are artistic pro- 
ductions of no mean merit. 

The firm of Nydqvist and Holm was founded in 1847, 
the original partners being Johan Henrik, Antenor 
Nydqvist, and Carl Olof Holm. Its work at first was 
largely confined to the manufacture of agricultural 
machinery and to small water turbines. Later on semi- 
portable engines were made, but it was not apparently 
till the year 1865 that the first locomotive was built. 


During the next six years twenty-four engines were con- | 
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FOR PROPELLER TUNNEL 


bered 903 on the list, was built in the year 1909 for the 
| Swedish State Railways, and is a ten-wheels coupled goods 
|engine. The driving wheels are 4ft. 3in. diameter, the 

adhesive weight 84,800 kilos., and the tractive effort is 
| given as being 18,800 kilos.—very nearly 18.5 tons. 
| The firm by no means confines its operations to the fore- 
| going. It does an extensive business in air compressors 
| of various descriptions and in large turbines, the later-day 
| machines being very different from those produced in the 
| early days of its existence. Powerful pumps and steel 

bridges also form some of its products, and gas engines, 
| machine tools, railway rolling stock, and steel forgings 
| represent no inconsiderable items in its yearly turnover 
| while we must not forget to say that an increasing business 
| is done in the various boat launching appliances invented by 
| Herr Welin. 
The book published by the Wolff firm is equally worthy 

It describes the history of the firm from 

| the earliest date to the present time. 


The original works 
| was started in Magdeburg-Buckau in 1862. It was but 
| little more than a shed, to judge by the small woodcut 
| given of it in the text, but the story of its inception and 
erection form fascinating reading. The gradual advance 
of the business is traced by means of reproductions of old 
engravings and ground plans of increasing area as the 
years went on. Then the starting and growth of the larger 
works at Magdeburg-Salbke is described and illustrated, 
and the expansion of the firm’s field of operations 
is outlined. How large these operations are may be 
| gathered from the fact that some 3100 men are employed 
| altogether, there being about 200 more at the Salbke works 
| than at those at Buckau. 

The excellent arrangements made for the well-being, 





| : : 
| of consideration. 
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entertamment, and comfort of the workpeople are deseribed 
in the book. Into these we have not space to enter in 
detail, but we may just mention the widows’, orphans’, 
and workmen’s pension fund which was started by Herr 
Wolff in 1881. Of late years this has advanced by leaps 
and bounds. In 1910 a sum of 48,000 marks was paid in 
pensions and subsidies, and at the end of that year the 
substantial total of 900,000 marks—say, £45,000—had 
been paid away. Neither workpeople nor staff have to 
make any contribution to the fund, whic h is entirely pro- 
vided by the firm. 

The products of the Wolff firm are too well known to 
call for a description fromr us. We need only say that in 
the present book the processes of manufacture carried out 
in connection with the machines with which the name of 
Wolf is particularly linked are described and illustrated 
by means of drawings, while at the end of the book is a 
long series of interesting and artistic photogravure repro- 
=v of photographs taken for the most part in the 
works. 

We cannot imagine two more appropriate commemora- 
tive books than these. 








REACTANCE IN TRANSFORMERS. 


To obtain the requisite voltage variation at the slip 
rings of rotary converters, reactance coils are often con- 
nected in the alternating current leads. The transformers, 
however, can be made to provide the reactance by in- 
creasmg the magnetic leakage. But when more than 
3 or 4 per cent. reactance is desired for this purpose, it 
has been customary to use separate reactance coils. 
A method of obtaining as much as 15 to 20 per cent. 
reactance in the transfo mer itself has recently been 


evolved in America, and is described in a paper read before 


the American Institute of Electrical Engineers, by Mr. 
W.S. Moody. It is pointed out that a transformer would 


have no reactance when under load, if all the lines of 


force produced by the primary threaded the secondary, 
and if all the lines linking the secondary also linked the 
primary. 


percentage of reactance of the transformer. When 
99 per cent. of the primary flux cuts both primary and 
secondary, the transformer is said to have 1] per cent. 


reactance, and when only 90 per cent. cuts both primary 


and secondary it has 10 per cent. reactance. 

The reactance can be decreased by decreasing the 
number of turns in the primary and secondary, by decreas- 
ing the length of the turns with a corresponding increase 


B- 


INHERENT 


MECHANICAL STRESS 





PER CENT EXTERNAL REACTANCE 


Fig. i—Effect of External Reactance on Mechanical Forces 
in Tranformers 


in the flux density in the core or by decreasing the distance 
between the primary and secondary windings. It is also 
possible to decrease the reactance by increasing the 
dimensions of the windings in the direction in which the 
leakage flux passes through the wire space and by increas- 
ing the number of groups of intermixed primary and 
secondaries, the number of turns in each group being 
correspondingly reduced. 

The principal difficulties met with when designing 
transformers with high reactance are the extra loss 
caused by eddy currents, the increase in the mechanical 
strains under overloads and the trouble in multiplying 
different sections of the windings. Obviously, some of 
the leakage flux between the primary and secondary 
windings must pass through the conductors of the windings 
themselves, resulting in an inequality of the electro- 
motive forces generated in different parts of the same 
conductor. This gives a distorted distribution of current 
producing a copper loss, in addition to the calculated I?R 
loss which is roughly proportional to the square of the 
density of the leakage flux and to the square of the width 
of the conductor in a direction at right angles to the leakage 
field. Therefore, unless the width of the conductors is 
small, leakage fluxes of high densities are not permissible 
on account of the abnormal copper loss which results 
and a corresponding increase in the heating and decrease 
in the efficiency. 

The author maintains that it is usually impracticable 
to get more than 8 per cent. reactance in 60-cycle trans- 
formers without undue eddy current loss, and that the 
?llowable maximum would be considerably less than this 
in low-voltage designs. For lower frequency higher 
rractance may be practicable since eddy current Josses are 


The percentage of the total flux that links 
the primary but not the secondary plus that which links 
with the secondary but not the primary, represents the 








less at a given density. It appears that in America it 
has recently become customary to specify that the trans- 
former must not have less than, say, 5 per cent. reactance, 
for the protection of transformers, switches, generators, 
and, in fact, all parts of the system against the high 
mechanical stresses set up by excessive currents. Mr. 
Moody points out, however, that it is not always appre- 
ciated that limiting the current in this way does not 
necessarily make a transformer any more suitable for 
withstanding overload conditions. 

It is shown that very little is to be gained from the 
standpoint of safety tothe transformer by the introduction 
of high reactance within the transformer itself. It is 
true that this would: protect other parts of the system, 
but the additional reactance might just as well be intro- 
duced into the circuit outside the transformer. This is 
illustrated in Fig. 1, which shows the mechanical stresses 
under short circuit conditions in a transformer designed 
for 2 per cent. reactance, and also those in the same trans- 
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Fig. 2—Core Type High Reactance Transformer 





former re-designed for 5 per cent. reactance. It is assumed 
that constant voltage is maintained at the primary 
terminals. With normal current the mechanical stresses 
in the high reactance apparatus are higher than in the 
2 per cent. reactance transformer. This is shown on the 
curve for zero external reactance. With the addition of 
about 1 per cent. external reactance the curves cross and 
with further increase in external reactance the high re- 
actance transformer is subjected to the greatest stresses. 
With 3 per cent. external reactance added to the low 
reactance design and none to the high reactance trans- 
former, thus making the total in both cases 5 per cent., 
the stress in the former is only about one-fourth as great 
as that in the latter. The problem of obtaining sufficient 
reactance for limiting the current in auto-transformers is 
still more difficult. 

When greater amounts of reactance are needed, as, 
for example, when transformers are used in conjunction 
with rotary converters, the desired result can be obtained 
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Fig. 3—Shell Type High Reactance Transformer 


by placing a laminated iron core between the primary and 
secondary in such a manner as to form a path for the 
leakage flux. If this iron path has a sufficient section to 
earry the flux corresponding to the desired reactance 
without approaching saturation, the copper will be 
entirely shielded from eddy currents, and the transformer’s 
reactance may be increased almost without limit. But 
it is evidence that the use of such a device does not extend 
the possibility of limiting the current, as the amount 
of iron that would be necessary to carry the entire flux 
on short circuit would result in a prohibitive amount of 
reactance from the point of view of regulation at normal 
loads. Evidently there must be as many shunts as there 
are spaces between the primary and secondary groups. 
It is also clear that the section of these shunts must bear 
the same relation to the section of the core of the trans- 
former as the reactance voltage bears to the voltage of 
the transformer. This is on the assumption that the 


| density in the shunt at full load is to be the same as the 
| norma] density in the core at norma] voltage, “It is 


pointed out in the paper, however, that if a straight jj, 
characteristic is to be obtained in the reactance, Say fa 
to 50 per cent., overload, the section of each of thane 
shunts must be larger than this. r 

For 15 per cent. reactance the section of the shunt 
will probably have to be 20 per cent. of the section of the 
transformer core. Moreover, it is necessary to introduc 
air gaps into the circuit. First, because a straight Jing 
characteristic cannot be obtained with an iron magnetic 
circuit that is closed, and, secondly, because in any 
group of ampére turns there would be practically a sug. 
cient magneto motive force to over saturate the shun 
circuit at full load, if there was nothing but the iron circuit 
to limit the flux. It is pointed out that the loss in these 
shunts is not constant like the core loss, but varies with the 
load, Therefore, it affects the efficiency just like the 
copper loss, The loss in the shunts, however, is said to bh, 
small as"their weight is small as compared with the totg| 
weight of the core. Figs, 2 and 3 illustrate the manner jp 
which these flux shunts are placed in the core and shelj 
types of transformers respectively. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








NEWCOMEN AND THE BOY OR BUOY, 

Sin,—With reference to the correspondence on the above 
subject, I offer the following remarks :—From the year 17) 
the date of the erection of the first Newcomen engine, io 177) 
this engine was—save one of Watt's. erected at Soho in 1705_ 
the only steam and the only heat engine in existence, Th. 
‘Fire Engine’ is it was called, had an extensive application, 
and as early as 1758 there were many large engines in Cornwall, 
one having a 70in, cylinder, The “ Fire Engine” held the fiel 
entirely for 36 years, till Watt improved it by the inventio, 
of his separate condenser, ‘There is, however, a Newcomer 
engine at work now, 

I have made vain attempts to get Newcomen recognised by 
the erection of a memorial, but Newcomen’s name has ny 
interest with the general public, If it has attracted any atten. 
tion at all, it has only been in connection with the myth, as | 
believe it to be, of one Humphrey Potter, Would it not be 
better to drop Humphrey Potter and recognise Newcomen : 
I have no doubt that the Humphrey Potter story originated 
from the writers of history not understanding the actual cycle 
of operations of the engine, and confounded the word boy with 
buoy, What Humphrey Potter is said to have done, viz., that 
of releasing a catch, is exactly what was done by means of 4 
buoy—the function now performed by the cateract of the Cornish 
engine, In Newcomen’s time the cataract was simply a float, 
or, as it was called, a buoy, 

If the maker of the engine had sense cnough to make the engine 
close a valve, and to introduce a catch to keep it closed, he 
certainly had brains enough to make the engine release the 
catch, if it wes desirable to do it, It was not desirable to cause 
the engine to release the catch, as the proper time for release 
was when the engine had completed its stroke and was at rest, 
It is obvious that the engine could do nothing when at rest, For 
that reason a man was employed to release the catch till it was 








found out by somebody that the man’s attention might be 
dispensed with by the employment of.a buoy, On an old engrav- 
ing which I have of a Newcomen engire there i3 ‘a little seat 
for the man when he is weary,”” The idea of putting Newcomen 
engines in the charge of boys is absurd, No Newcomen, Watt. 
or Cornish engine could be made to open and close its own valves 
byits own direct motion, Beighton caused the opening by means 
of tumbling weights, others did it by means of a buoy, To-day 
we do it by a buoy, but we call him a cataract, 

As regards Savery, he had a patent for raising water by the 
condensation of steam, and it was supposed that his patent 
covered Newcomen’s invention, There appears to have been 
a partnership between them, Royalties were paid on Newcomen 
engines till 1733, when Savery’s patent expired, having been 
in existence 35 years, I do not think Savery was ever a mining 
captain, but in introducing his ‘‘ Miner’s Friend ”’ to the Cornish 
mines, he would naturally be called Cap’m, All the old Cornish 
engineers were called Cap’ms, 

Newcomen was a native of Dartmouth, and there is a pro- 
posal to erect a monument to his memory, Anyone wishing to 
subscribe to this laudable object should communicate with the 
Town Clerk, 


Ewell, December 21st, Henry Davey, 





CO-PARTNERY. 


Srr,—“ As Mr. Good attacks the principle of co-partnery it 
would be interesting to know what he has to offer in place, 
writes your correspondent, Mr. A. Williams Price. ‘To this 
courteous suggestion I must say I have nothing to offer that 
could be explained within the limits of a letter. Briefly, we 
want the “ square deal’ between employer and employed and 
between the State and industry ; but to say this simply provokes 
the questions : What is the “ square deal ?”’ and how are we 


to get it ? ’ 

The object of the letter Mr. Price criticises was simply to point 
out practical difficulties in the way of co-partnery. ‘This system, 
or principle, is being recommended as a remedy for labour dis- 
content, and a Bill has actually been introduced in Parliament. 
It becomes necessary, therefore, to examine this remedy, and if it 
is merely a ‘‘ quack” one it must be exposed as such, We have 
had too many “ quack” remedies for labour troubles. While 
our politicians and other leading men spend so much time dab- 
bling in quackery they will never find any real solution of the 
labour problem, but will aggravate this problem. Depend upon 
it, if this co-partnery idea is not knocked on the head by hari. 
matter-of-fact criticism it will soon find a place on the statute 
book, Employers will have to share their profits with the work- 
men in good times, bearing the losses themselves in bad times. 
and they will have to allow labour representation on their boards 
of management. This might be tolerated if it promoted peace. 
But I think I made it clear in my first letter that not only 
co-partnery unworkable on a large general seale, but that even 
if it could be worked it would not achieve its object— peace 
If, therefore, the idea of co-partnery is, as I think, illusory, it 








had better be kept outside the scope of practical politics. What 
do your other readers think, I wonder ? I, Goov. 
Stannington, December 23rd. 
ENGINEERING ScHoon.—The “ Wilson 


CrysTaAL PALACE 2 
Premium ” for the best paper read before the Crystal Palace 
Engineering Society—affiliated to the Society of meas ys 
Incorporated—during the present session, has been awarde y 
the Council to J. R. M. Chalon for his paper on Wire! - 
Telegraphy.”’ Other papers read during the session were 
“The South-Eastern Coalfield,” by B. L. Rigden ; “* Compre 
Air,” by H. M. Jordan ; and ‘‘ Reconstruction of Komat i 
Bridge,” by J. E. Thomas. The premium was presented, S 
Mr. Chalon by Mr. R. Elliott-Cooper, President of the Institu 7 
of Civil Engineers on the occasion of the 120th distribution 
certificates of the above school on Thursday, December 19th, 
at which he presided, 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 
TUESDAY, DECEMBER 3lsr. 


Royal INSTITUTION OF GREAT Brrrarn.—Albemarle-street, 
Piccadilly, W. Christmas Lecture Epilogues adapted to a 
‘uvenile audience :—(1) ‘“‘ Atoms,” by Professor Sir James 
Dewar, F.R.S. 3 p.m. 

THURSDAY, JANUARY 2np. 

Royal INSTITUTION OF GREAT Brirain.—Al]lbemarle-street, 
Piccadilly, W. Christmas Lecture Epilogues adapted to a 
juvenile audience :—(2) “ Light,” by Professor Sir James 
Dewar, F.R.S. 3 p.m. 

SATURDAY, JANUARY 4ru. 

RoyaL InstiruTion oF Great Britain.—Albemarle-street, 
Piccadilly, W. Christmas Lecture Epilogues adapted to a 
juvenile audience :—(3) “Clouds,” by Professor Sir James 
Dewar, F.R.S. 3 p.m. 


TUESDAY, JANUARY 7ru. 


Royav InstiruTIon oF Great Britrarn.—Albemarle-street, 
Piccadilly, W. Christmas Lecture gy oar adapted to a 
juvenile audience :—(4) ‘‘ Meteorites,” by Professor Sir James 
Dewar, F.R.S. 3 p.m. 


WEDNESDAY, JANUARY 8ru. 


{ue Sociery OF MODEL AND EXPERIMENTAL ENGINEERS.— 
Caxton Hall, Victoria-street, 8.W. Annual sale of scientific 
apparatus, 7 p.in. 

{xe INSTITUTION OF AUTOMOBILE ENGINEERS.-—At_ the 
Institution of Mechanical Engineers, Storey’s-gate, S.W. 
“ The Training of Automobile Engineers,” by four members of 
the Graduates’ Committee. 8 p.m. 


THURSDAY, JANUARY 97u. 


RoyaL InstiruTION or Great Brirarn.—-Albemarle-street, 
Piccadilly, W. Christmas Lecture Epilogues adapted to a 
juvenile audience :—({5) * Frozen Worlds,” by Professor Sir 
James Dewar, F.R.S. 3 p.m. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Advance in Marked Bars. 


CONFIDENCE in market prospects for 1913 has been 
strengthened by the action of the list houses in raising the 
standard for marked bars 10s, per ton, as announced in last 
report, without waiting for the end of the quarter. The effect 
of any movement in marked bars is so far-reaching that makers 
always act under a sense of responsibility, and the significance 
of the present advance is enhanced by its unexpectedness, 
The action of the makers in putting the “standard” up to 
£10 at once came as a surprise, though the market can not 
dispute that producers were fully warranted in the course they 
have seen fit to pursue. Pig iron prices are advancing by leaps 
and bounds, and other costs of manufacture, such as iron- 
makers’ wages and coal, are also rising rapidly. The firms 
taking part in the present advance are the Earl of Dudley’s 
Round Oak Works, Robert Heath and Sons, Limited, Stoke-on- 
Trent (the new owners of the B.B.H. brand), John Bradley and 
Co., Stourbridge Ironworks, John Bagnall and Sons, Limited, 
and N. Hingley and Sons. 





The New Best Iron Quotations. 

Other descriptions of iron rolled by the “ list ”’ iron firms 
advance along with bars. ‘‘ B.B.H.” boiler plates become £11 
for ordinary qualities, best £12, and double best £13 per ton 
for. Noah Hingley and Sons’ ‘ Netherton’”’ quality bars 
become £9, best £10, double best £11, and treble best £12 10s. 

Lion” bars of the same firm become £10 ordinary sorts, 
£11 10s, best, £12 10s, best best, and £13 10s. superior make. 
The Earl of Dudley quotes L.W.R.O. bars £10 12s. 6d. per ton 
basiss and L.W.R.O. best bars £12, John Bradley and Co.’s 
brand is £1 or £1 10s. per ton higher than the other makes, 
which places the price of this house at £11 or £11 10s. 


Course of Marked Bar Prices. 

It is interesting to note as showing the trend of affairs 
in the iron trade that whereas there was no change in marked 
bar price throughout 1909, 1910, and 1911, the advance now 
announced is the fourth this year, and makes a total increase 
on the year of £2 per ton. The following table shows the 
movement of marked iron since the beginning of 1900 : 


#£s. d. es. d. 
January 1st, 1900 Up 010 0 to ll O O 
February Ist, 1900 Up 010 0 to 1110 0 
November Ist, 1900 Down 1 0 0 to 1010 0 
January 1st, 1901 Down 1 0 0 to 910 0 
May Ist, 1901 es Down 1 0 0 to 810 0 
January 14th, 1904 .. .. .. .. Down 010 0 to 8 0 0 
November Ist, ]905 .. .. .. .. Up 010 0 to 810 0 
January 1lth,1906 .. .. .. .. Up 010 0 to 9 0 0 
duly 12th,1906 .. .. .. .. .. Down 010 0 to 810 0 
December 7th, 1996 .. Up 010 0 to 900 
January 9th, 1908 Down 010 0 to 810 0 
July Ist, 1908 Soe 120. 2h ee ee | oe we 
January Ist, 1912 ewe es Ab ee 010 0 to 810 0 
> eee eree | 010 0 to 9 0 0 
August 6th,1912.. .. .. .. .. Up 010 0 to 910 0 
December 13th, 1912... .. .. .. Up 010 0 to 10 0 0 


Unmarked Iron Prices. 


The stiffening which has taken place in the unmarked 
bars has almost restored prices to the level of six weeks ago. 
Good contracts have been made for second-class bars at £8 7s. 6d. 
to £8 10s, and £8 12s. 6d., and nothing under £8 10s. is now 
entertained. The upward movement in the common nut and 
bolt qualities is also maintained, quotations ranging from 
£8 2s. 6d. to £8 5s., delivered in the Black Country. Hoop 
iron is realising £8 10s., with 5s. extra for steel hoops at works. 
Slit nail rods are put up 5s., small rounds, squares, and flat iron 
are in good request at £8 5s. per ton basis for 3 at works, with the 
usual extras for small sizes. 


Is Pig Iron Advancing too Fast ? 


There is a widespread feeling that the pig iron smelters 
are forcing the pace too fast. Producers are almost able to 
name their own terms, but the prices which some of them have 
put upon their unsold margin give an unreality to the market 
which is distrusted. Within the present year some of the North- 
«umptonshire brands have advanced their prices by 40 per cent., 
and when all allowance is made for the great accession of busi- 
ness which the latter half of the year has brought it is felt that 
the bonds of genuine appreciation are being exceeded. Sellers 
ask 6d. to Is, advance. Mean prices are about as under :— 
South Staffordshire common forge, 62s.; part mine, 69s.; best 
all-mine, 90s. to 95s.; cold blast, 130s.; Northamptonshire, 
67s. 6d. to 69s, 6d.; Derbyshire, 69s. to 71s... Top price sales- 
men demand figures as high as here :—Forge pig iron: South 
Statlordshire common, 65s,; part-mine, 70s, to 71s.;_ best: all- 





mine forge, 92s. 6d, to 97s. 6d.; foundry, 97s. 6d.; cold blast, 
130s.; Northamptonshire, 68s. 6d. to 70s.; Derbyshire, 71s. to 
72s.; North Staffordshire forge, 72s. 6d. to 73s, 6d.; best, 
81s, 6d. to 83s. 6d. The principal movement at the moment is 
an advance of 5s, per ton in Staffordshire all-mine cold blast iron, 
making the price 130s, for forge and 132s, 6d, for foundry, this 
movement being one of the results of the rise in marked bars. 
Some smelters have sold their output to the end of March. 





Steel Trade Overworked. 


The pressure in the steel trade continues unabated, and 
it is reported that some of the local makers of sections have 
enough work in hand to carry them on to the end of June, The 
last rise in prices by the associated makers has not checked the 
buying movement, and it is confidently predicted that values 
will go still higher. In half products steel sheet bars and billets 
continue in good demand, and prices are about £6 2s. 6d. to 
£6 5s. for Bessemer and £6 5s, to £6 7s. 6d. for Siemens qualities. 
All the steel works are making the last pound of output they 
can produce, and at Thursday’s meeting of ’Change in Birming- 
ham last week—the last meeting of the year—it was reported 
that customers were still clamouring for more. There is the 
greatest anxiety amongst makers to cut down the Christmas 
holidays to the smallest possible date. 


Ironfounders and Increased Prices. 


As a rule the heavy ironfounders follow movements 
in marked bars, but they felt themselves compelled to take 
anticipatory action last week with the rise then reported of 10s. 
in chilled rolls. The foundries are full of work owing to the 
great activity in the forges and mills which necessitates a fre- 
quent renewal of plants with a firm number of extensions. The 
makers of cold blast foundry pig iron have put up prices 5s, per 
ton, making the selling figure £6 10s, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Tuesday. 
Fluctuations. 

DurinG 1912 there have not been the fluctuations 
noticed in some previous years, the upward movement in pig 
iron having been very steady in character. The principal 
brands of Scotch used in this district have advanced generally 
18s. to 20s, -per ton; Derbyshire and Staffordshire, 17s. to 
17s. 6d.; and Middlesbrough, open brands, 18s. 6d. per ton. 
In finished iron and steel the advances have been greater. 
Finished iron bars, 30s. to 35s.; and hoops, 20s. per ton. Steel : 
Bars, 30s. to 32s. 6d.; Lancashire hoops, 20s. to 22s. 6d.; Staf- 
fordshire ditto, 18s. to 23s.; sheets, 14s. to 15s.; boiler plates, 
22s. éd.; plates for tank, girder, and bridge work, 15s. to 17s. 6d.; 
English billets, 17s, 6d. to 22s. 6d.; foreign ditto, about 10s. per 
ton, but of this class there has not been much material available 
on spot. 


Other Metals. 


Copper sheets opened at £79, closing at £90. Copper and 
brass tubes have been steady, with somewhat higher prices. 
Sheet lead opened at £19 15s., closing at £22 to £22 5s. Tin 
ingots, English, opened at £200, closing at £230 to £231 per ton. 


Quotations. 


Pig iron: Lincolnshire No. 3 foundry, 76s.; Stafford- 
shire, 74s. 6d, to 75s.; Derbyshire, 74s. 6d. to 75s.; Northamp- 
tonshire, 74s. to 75s.; Middlesbrough, open brands, 76s. 6d. to 
76s. 10d. Scotch: Gartsherrie, 82s. 6d.; Glengarnock, 81s. 6d. 
(official, 82s.) ; Eglinton, 80s. 6d. to 81s. 6d.; Summerlee, 81s.; 
delivered Manchester. West Coast hematite, 85s. f.o.t. De- 
livered Heysham : Gartsherrie, 80s. td.; Glengarnock, 79s. 6d. 
(official, 80s.) ; Summerlee, 79s.; Eglinton, 78s. 6d. Delivered 
Preston: Gartsherrie, 81s. 6d,; Glengarnock, 80s. 6d. (official, 
81s.) ; Eglinton, 79s. 6d. to 80s. 6d.; Summerlee, 80s. Finished 
iron: Bars, £8 15s. to £9; hoops, £8 12s. 6d.; sheets, £9 7s. 6d. 
Steel: Bars, £8 10s, to £8 12s, 6d.; Lancashire hoops, £8 15s.; 
Staffordshire ditto, £8 10s. to £8 15s.; sheets, £9 to £9 5s.; 
boiler plates, £9 7s. 6d. to £9 12s. 6d.; plates for tank, girder, and 
bridge work, £8 10s, to £8 12s. 6d.; English billets, £6 12s. 6d. 
to £6 17s. 6d.; foreign ditto, £5 17s. 6d. to £6 ; cold drawn steel, 
£10 5s. to £10 15s. Copper: Sheets, £90 per ton; small lots, 
lld. per pound ; tough ingot, £81 10s. to £82; best selected, 
£81 15s. to £82 per ton ; copper tubes, 11}d.; brass tubes, 9}d.; 
brazed brass tubes, 10d.; rolled brass, 84d.; brass wire, 84d.; 
brass turning rods, 8d. to 84d.; yellow metal, 7}d. to 7rd. per 
pound, Sheet lead, £22 to £22 10s. perton. English tin ingots, 
£231 per ton. 


The Lancashire Coal Trade. 
With the settlement of the national coal strike early in 


| April there was an improved demand for all classes of coal, 


especially slack and engine fuel, due to the increased prosperity 
of the cotton trade. ‘The position at the close is strong, with 
prices 1s. to 2s. per ton higher generally. Closing quotations 
are :—Best Lancashire house coal, 16s. 10d. to 17s. 10d.; good 
medium, 15s. 4d. to 16s, 4d.; domestic fuel, 12s. 7d. to 17s. 7d.; 
screened steam coal, 10s. 3d. to lls. 6d.; slacks, 8s. 6d. to 10s. 6d. 
per ton at the pit. 


BaRROw-IN-FuURNEss, Tuesday. 
Hematites. 

The hematite pig iron trade of the North-West of 
England is in a very satisfactory state, and the activity is 
gradually being renewed again as fuller supplies of coke come in 
from the East Coast ovens. A much larger supply could easily 
be accounted for. At the present time the demand for iron is 
brisk all round. Local steel makers this week are not using 
much iron for the reason that the holidays. On general account a 
big business is being done, and prices are firm, with mixed numbers 
of Bessemer iron quoted at 86s. 6d. per ton net f.o.b. For special 
sorts of iron there is a full demand, and prices range up to 90s. 
per ton net. In the warrant market there is nothing being done. 
Sellers are quoting 83s, per ton net cash. 


Iron Ore. 


For iron ore there is a full demand on local as well as 
general home account. Local users’ requirements are likely 
to be very large for a long time to come. Much more local ore 
could easily be disposed of. At the mines the activity is marked, 
and more men are employed than has been the case for some 
years past. Prices are unchanged, with good average sorts 
quoted at 18s. 6d., and the best ores are up to 26s, 6d. per ton 
net at mines. The demand for Spanish ore is brisk. During 
last week almost 10,000 tons arrived at Ramsden Dock, Barrow, 
for use at Barrow and Millom. This class of ore is quoted at 
23s. 6d. per ton delivered to West Coast furnaces. 


Steel. 

In the steel trade, holiday is being observed at Barrow 
during the whole of this week. In West Cumberland a start 
will be made next week. There has been trouble there as to 
the rates for working on Christmas Day. The general demand 
for steel is well maintained, and prospects are good all round. 
Heavy sections of rails are quoted at £6 15s, to £6 17s. 6d., 
and ship plates at £8 10s, per ton, 





Shipbuilding and Engineering. 
These trades are only taking two and a-half days’ 


holiday this week, They have a full programme of work in 


every department. 
Fuel. 
The demand for coal and coke is brisk. East Coast 


coke is at 35s. per ton delivered, and is in better supply again 
but there is room for much betterment in that respect. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Overtaking Traffic Arrears. 

By Tuesday mid-day the great centre of Sheftield’s 
iron and steel industry, from the armament works in the East 
End to the cutlery and tool works westward, was at rest, and the 
sky, which has been of late more than ever obscured by a pall 
of thick cinder and smoke cloud, is gradually coming into 
view. Not for a week in the majority of cases will work be 
resumed, whilst some establishments are remaining closed for 
ten days, and even a fortnight. This cessation of output will 
be taken full advantage of by the railway companies, which for 
some time now have scarcely cet which way toturn. Every- 
where, on private sidings and companies’ lines, the same tale 
of congestion is told, whilst down at the coast the export traffic 
is so extraordinarily heavy that Sheffield manufacturers have 
been circularised by the railway companies to the effect that, 
as a general rule, separate consignments must not exceed 20 tons 
in weight, and even then cannot be accepted unless booked for 
a vessel already berthed for loading. For a long time it has 
been the case that from each day a surplus of work has been 
left for the next, with the result that raw material hes been 
delayed in coming in, and finished production has run narrow 
escapes of missing vessels by which it was consigned in the case 
of export goods. The difficulty has been increased by the 
inadequacy of the collecting lorries, whilst private carters have 
been toc busy in other directions to undertake as much as they 
might otherwise have done for the railway companies. Now 
the latter are hoping to overtake work during the holidays, 
so as to commence the new year with a clean slate. 


Sheffield versus hrupp. 


Not only has the trade prosperity been well main- 
tained to the end of the year, but in almost every department 
of industry the coming year may be faced with equal assurance. 
The armament works cannot see the end of their orders, for it 
seems that with each fresh one others unexpectedly loom into 
sight, and it is considered in official circles that this sort of thing 
must be looked for to an even greater extent in the present 
temper of Europe. These Sheffield armour-plate works are all 
situated in or off one thoroughfare—Savile-street. This street 
equals in length about the distance to which the great Krupp 
works extend, and included in it are the establishments of Vickers 
Limited, John Brown and Co., Cammell, Laird and Co., and 
Thomas Firth and Sons. Beyond the limits of Savile-street, but 
practically in a line with it, are the enormous works of Hadfield’s 
and of Jessop’s.- It will be seen therefore that while we have 
no such gigantic single concern as Krupp’s, our individual arma- 
ment firms, which more or less work together, account in the whole 
for a vastly greater capacity than their German rival, and each 
one of the Sheffield works is pushing out in the way of big 
extensions. Vickers’ new building is an immense place, whilst 
I understand that John Brown’s new gun shop is nothing less 
than a marvel of modern equipment. These are the workshops 
for the naval construction yards which Vickers, Brown’s and 
Cammell’s own respectively at Barrow, Clydebank, and Birken- 
head, where there is accommodation for the laying down of 
many more vessels than are at present on the stocks. I mention 
these things to show that, although one has spoken of high 
pressure from time to time, during the latter part of the year 
particularly, the limit of possibilities has been by no means 
reached by the British battleship builders, who can with ease 
construct three battleships to every one put down by the 
Krupp firm. British orders indeed could not keep the army of 
men at work as they have been kept, for during the year now 
closing warships of one kind and another have been built for 
no fewer than eight foreign Admiralties. The total tonnage 
of vessels launched by Vickers Limited since the year began is 
52,860, with a horse-power of 135,750. The warships include 
the great battleship Kongo for the Japanese Government 
and the floating dry dock Duke of Connaught for Canada ; 
and now, from what one can judge, they will have two torpedo 
gunboats more to build, as the Roumanian Government is 
negotiating for the purchase of two of the six under construction 
for the Chilian Government. 


The Rise in Raw Material. 


The necessity of stopping for the Christmas holidays 
went much against the grain of most of the firms which find them- 
selves at the end of the year with exhausted stocks and many 
uncompleted orders; and beside, there is a fear that after 
their strenuous work and long hours of overtime some of the 
men will not be too eager to return to work. The raw material 
market is, of course, closed. Since Thursday last scarcely 
any business has been transacted in pig iron, and although 
few quotations had been asked for or sent out, it is the generally 
accepted view that the year is ending with great firmness, and 
users who have been holding off the market may find that they 
have higher rates to pay next year. There is, in fact, no 
possibility, as things are at present, of the market weakening. 
and makers are contracting for coke at greatly infiated prices. 
Since the beginning of the year quotations have gradually been 
rising for hematite iron and Lincolnshire and Derbyshire pig. 
as well as for billets, ingots, bars, and all grades of scrap, and 
the close of the year finds them higher than they have been 
for many years. This heavy item in the cost of production hax 
had the effect of cutting the margin of profit very fine where 
firms have been working on old contracts. The new orders, 
however, are setting this matter right. The bar iron works 
are repo to be still booking freely, and have much ground 
to cover before they can be abreast of the heavy demand. 
There probably never was a time when so much Swedish iron 
of the best grade was being brought into the town. 


New Year Prospects. 


When the works resume there is an abundance of foreign 
and colonial contracts awaiting execution, chiefly in connection 
with tramways and railways, although the orders include a 
good deal of steel work for mining purposes in South Africa 
and elsewhere. In the lighter departments things are quite as 
brisk. The War-office annual tender for engineers’ tools is 
now under consideration, and it is believed that the quantities 
required at Woolwich will be quite up to the average. In the 
several hundred samples submitted, there are tools of pretty 
well every kind made in Sheffield, except files. This big tender 
comes on the heels of an extraordinarily large number of general 
orders. Indian buying of files is very heavy, and the works 
have been quite unable to keep pace with the Colonial require- 
ments—largely owing to the shortage in skilled labour here. 
Since June the demand for engineers’ and quarry hammers, 
high-speed twist drills, spades, shovels, and picks has been so 
heavy that the output has exceeded anything remembered. 
Reverting to the heavy departments, the Parkgate Iron and Stee 
Company, at Rotherham, has just erected another steel-melting 
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furnace of 50 tons capacity, and this will be at work within a 
month, bringing the number of Siemens furnaces up to ten. At 
Cammell, Laird’s Penistone Works things are very busy, though 
not so much with rails as with tires and small mills, 


Fuel. 

The market here for steam coal continues very strong, 
and many collieries are in arrear with deliveries on contracts, 
while works have been pressing for extra supplies for use during 
the holidays. Higher prices are asked for forward delivery. 
Gas fuels have been going away pretty freely on contract account, 
and a moderate business has passed in spot sales. The demand 
for slack was up to the holidays in excess of the supply, with 
practically nothing offered in the open market. Prices all 
round are stronger, and coking smalls are in great request at 
firm quotations. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

In view of the accumulation of arrears of work caused 
by the recent railway strike and the fact that consumers in 
every branch of the industry are pressing for quick deliveries, 
the holiday stoppage this week at some of the furnaces has been 
limited to the shortest possible time. Many ironmasters, 
judging by the state of their order books, would have liked to 
continue without a break, but, of course, the ironworkers object 
to work on Christmas Day. ‘This week the prices of Cleveland 
pig iron have been very well maintained, with rather a tendency 
to improve further, though comparatively little business has been 
done, as both producers and consumers have been suspending 
the negotiating of contracts until after the holidays. But the 
genera! idea is that a more active demand and better prices will 
be experienced early in the new year. No. 3 G.M.B. Cleveland 
pig iron is quoted at 67s. 6d., No. 4 foundry and No. 4 forge each 
at 67s. 3d., mottled and white iron each at 66s. 9d., and No. 1 
Cleveland iron at 70s. Stocks of Cleveland pig iron continue 
to be heavily drawn upon to meet current needs. In the public 
warrant stores the stock of Cleveland pig has been reduced to 
240,031 tons, or 14,000 tons less than at the beginning of the 
month. At this time of the year stocks usually accumulate, 
but the production of pig both on the North-East Coast and 
elsewhere is and has been for some time insufficient to meet 
requirements, notwithstanding the closing of foreign ports 
through frost. 


Hematite Pig Iron. 

The position of the producers of hematite pig iron in 
the North-East district continues to improve and the prospects 
for the ensuing year are very encouraging. There is a large 
volume of work on hand, and, indeed, some firms are so busy that 
they will not book further orders to guarantee delivery before 
1914. The demand for hematite pig iron must be good as long 
as there is a boom in the shipbuilding industry, for the bulk of 
iron is consumed by steel manufacturers who supply the ship- 
builders with material. Under such favourable circumstances 
producers are not disposed to commit themselves too heavily 
and look for higher prices in the near future. The furnaces have 
been run on short blast this week. A minimum of 82s. fid. is 
named for mixed numbers of East Coast hematite pig by con- 
sumers, but as a rule producers will not quote below 83s. for 
delivery over stated periods next year. 


Iron-making Materials. 

A quiet tone characterises the foreign ore market, and 
values are a little easier owing to a decline in freights. For 
Rubio ore of 50 per cent. quality the price continues at 22s. 9d. 
per ton delivered here. Consumers still refrain from placing 
further orders, and a quieter time for the ore merchants has not 
been known for a very long time. Contracts are running for 
all that will be required for some months ahead, and there are 
now heavy imports of foreign ore into the Tees and other 
northern rivers. It is almost impossible to meet with anyone 
who has any furnace coke available for early delivery, and prices 
are purely nominal. 


Manufactured Iron and Steel. 


Several of the large finished iron and steel works in the 
North of England were closed down on Saturday last over the 
Christmas holidays. Next week, however, at many works 
operations will be resumed and continued without a break. 
Manufacturers have excellent order books and in some cases 
work is assured for the whole of next year. Steel makers are 
very busy, especially those who are supplying shipbuilding 
material, for which the call is now exceptionally brisk. Con- 
tract work of this description is reported to be of such extent 
that it will keep some of the producers busily employed for 
months to come. There is also considerable activity in steel 
rails. All prices are maintained. Common iron bars are 
£8 10s.; best bars, £8 17s. 6d.; best best bars, £9; iron ship 
plates, £8 ; iron ship angles, £8 10s.; iron girder plates, £8 2s. 6d.; 
iron boiler plates, £8 17s. 6d.; iron sheets, singles, £8 7s. 6d.; 
ron sheets, doubles, £8 12s. 6d.; packing iron, £6 15s.; light 
iron rails, £7; steel bars, basic, £8; steel bars, Siemens, £8 5s. 
to £8 10s.; steel ship plates, £9 ; steel joists, £7 7s. 6d. to £7 10s.; 
steel ship angles, £7 17s. 6d.: steel sheets, singles, £8 15s.; 
steel sheets, doubles, £9 ; steel hoops, £8 2s. 6d.; steel strip, £8 ; 
all less the usual 2} per cent. f.o.t. The minimum price of steel] 
rails is now £6 15s. net f.o.b.; steel railway sleepers are £7 2s. 6d. 
net f.o.b.; cast iron railway chairs, £4 10s. to £4 12s. 6d.; cast 
iron pipes, l}in. to 2in., £6 12s. 6d. to £7; 3in. to 4in., £6 5s. 
to £6 7s. 6d.; 5in. to 24in., £6 to £6 2s. 6d.; and cast iron columns, 
plain, £7 7s. 6d. f.o.r. at makers’ works. Iron and steel gal- 
vanised corrugated sheets, 24 gauge, in bundles, stand at 
£12 15s. to £13 f.0.b., less the usual 4 per cent. 


The Year’s Shipbuilding. 


The shipbuilding figures for the North-East Coast show 
a reduction on last year despite the shipbuilding boom, this 
being due to the coal strike and the subsequent difficulty in 
obtaining material as well as the shortage of skilled labour. 
The reduction for the district is 69 vessels and 7499 tons. The 
total output on the Tyne for the year was 93 vessels and 396,740 
tons, a reduction of 30 vessels and 32,297 tons as compared with 
the previous year. The returns for the Wear are much below 
expectations. A couple of months ago it was anticipated that 
a record would be established, but the launches of late have not 
been up to the average. Four fewer vessels were launched 
thiz vear than -a-t, but the aggregate tonnage has been advanced 
from 315,218 tons to 347,515 tons, an increase of 32,297 tons. 
The six yards on the Tees have built 29 fewer vessels in the cur- 
rent year, but the total tonnage put into the water has gone up 
from 152,489 tons in 1911 to 165,090 tons, an increase for 1912 
of 12,601 tons. The Tees grows in importance year by year, 
and the shipbuilding district and the firms were fortunate in 
booking many good orders throughout the year, hence with the 
sole exception of the stoppage consequent upon the coal strike 
in the early part of the year the yards have been kept excep- 
tionally busy. The production of the Blyth Shipbuilding Com- 
pany has increased from 9258 tons in 1911 to 12,215 tons this 
year. The total output at the two West Hartlepool shipyards 
shows that four fewer vessels were launched this year than last, 
and that the aggregate tonnage has decreased by 15,630 tons. 
Repairing work at all the shipyards was very brisk during the 





first half of the year, but owing to the exceptionally good freights 
prevailing during the second half vessels have been kept fully 
occupied and repair work was consequently somewhat less in 
volume. The engineering returns for the North-East Coast 
show a considerable increase of horse-power output by twenty 
firms, being 916,625, an increase of 135,869, 


Coal and Coke. 

So far as the coal trade is concerned business has not 
yet got back into the ordinary groove owing to the recent rail- 
way strike. Very little fresh business is now possible this side 
of the year in consequence of the congestion of turns. In cases 
where fuel can be obtained high prices have to be paid for prompt 
shipment, but in a general way there is very little doing. The 
present quotation for best Durham gas coals is 16s. and seconds 
are at 15s, Coking coals are steady and firm in price and demand 
for coke is in excess of the supply. Foundry coke is about 30s. 
per ton free on board, and for good Durham furnace coke the 
price at the Teesside blast furnaces is from 29s. 6d. to 30s. per 
ton. Gas coke is now at the time of the largest output, and 
prices do not show much fluctuation. 


Railway Company and Demurrage. 

A circular which has reference to the payment of 
demurrage to the North-Eastern Railway Company for the 
undue detention of the company’s wagons has caused consider- 
able dissatisfaction amongst the captains of industry on the 
North-East Coast. It is stated that the new scale is higher 
than the proper value of the trucks. If the circular is carried 
out to the letter it is generally feared that certain hardships are 
bound to arise, and it was with the object of obviating this 
trouble, if possible, that representatives of industrial towns 
assembled in conference at Newcastle and discussed the subject. 
The company proposes to put the new charges in force at the 
beginning of the new year. The conference decided to ask the 
company to postpone putting the circular into operation and a 
committee of representatives from each Chamber of Commerce 
was instructed to make representations to the company. 


Cleveland Miners’ Wages. 

A further conference between the Cleveland mineowners 
and the miners’ representatives was held at Middlesbrough on 
Monday to consider the rates paid to surfacemen and lads 
employed at the Cleveland ironstone mines. The owners con- 
ceded an advance in base rates to able-bodied datal workmen, 
and with regard to the lads a scale of rates applicable to dif- 
ferent ages was agreed upon. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The Business in Pig Iron Warrants. 

ParTLy because of the holidays, and also because of 
the political situation, the iron market has lately lost its usual 
activity, and prices have been receding. But the year which is 
drawing to a close has been one of the busiest experienced for 
along time. At the beginning of January Cleveland warrants 
were at 50s. 8d. cash, but prices fell away early in that month, 
owing to the scare produced by the determination of the miners 
to have a national strike on behalf of a minimum wage, and on 
29th January the lowest price of the year, 48s. 84d. cash, was 
touched. Contrary to expectation, very little business was 
done during February, owing to the fact that consumers of pig 
iron decided to take advantage of strike clauses 4nd close down 
their works during the stoppage of the collieries. From 260,000 
tons of iron, which changed hands on Glasgow Exchange during 
January the business fell away to about 90,000 tons in February, 
but recovered in March owing to speculative operations to 
130,000 tons. After the strike finished in the early part of 
April the demand for warrants increased, and the business of 
that month reached 253,000 tons. The market varied consider- 
ably as to prices and amount of business in the summer months, 
but there was great activity in August, when 285,000 tons of 
warrants changed hands, this being the largest amount of 
business done in any one month of the year. In the succeeding 
months up till the end of November a larger business was done, 
and the highest price of the year, 68s. 4d. cash, was obtained 
on the 19th of that month. The range of fluctuation during 
the year was thus 19s. 74d. per ton, and prices have since gone 
back only to the extent of Is. to Is. 6d. per ton. There has 
been a large reduction in stocks of warrant iron, which has 
latterly become difficult to obtain in sufficient quantity by 
consumers. 


The Hematite Trade. 

Cumberland hematite warrants were done in Glasgow 
market down to 63s. 3d. cash in February, but a decided advance 
occurred in April, and the price gradually rose until 82s. 3d. 
cash was taken on 15th November, thus showing an advance of 
19s. per ton. In December there has been more business than 
usual done in Cumberland hematite up to 83s. 3d. for delivery 
in three months. Scotch hematite pig iron, which had been as 
low as 63s. 3d. in 1911, began the year 1912 at 68s. per ton, 
and it has since gone to 87s. 6d., an advance of 19s. 6d. per ton, 
and the rise must have been materially greater but for the large 
amount of scrap which the steel makers were able to obtain 
during the year at comparatively more advantageous prices. 
Lately there have been large purchases of hematite pigs for 
delivery to users in the early months of 1913. 


Scotch Pig Iron in 1912. 

The closing year has been an exceptionally busy one in 
the Scotch pig iron trade. Makers have for another year 
managed to control the business. Connal’s stores have held 
only two warrants, or 1000 tons of G.M.B., throughout the year, 
and speculative business has thus been blocked. Not only 
so, but it will doubtless be found, when the makers’ official 
returns become available a week or two hence, that private 
stocks have been much reduced. The output of the furnaces 
was not much increased. Owing to the strike of colliers, all the 
blast furnaces were put out, with the exception of three, and the 
ironmasters were in no hurry to relight them after the strike was 
over. The- were able to sell their pig iron stocks at advancing 
prices and dispose of their coal in the open market at enhanced 
rates, so that no doubt the strike proved to them asubstantial 
benefit. Their prices have gone upin amounts varying from 
15s. 6d. to 20s. per ton, as the following figures show :— 


January, 1912. December, 1912. 
No. 1. No. 3 0. 1. 


. 3. Ni No. 3. 

s. d. s. d. s. d. s. d. 

Se, ee ee keen ees A ee een as 
I 6 we I os oe oe ee  . oet a ae 
[ee oO Bw we 6 a oo BD sc a - BO 
Clyde .. re. Sf ee, ot Pees. oe lmerm ree ae 
CO rae OS eee OU eee ee 77 0 
.. Se 3 eee 2 ee OF 77 6 
Gartsherrie le eee el 78 0 
OS SS See Ok eee le 78 6 
Coltness .. .. 82 6 60 0 9 0. $1 0 
Eglinton .. .. 58 6 . 57 6 a 76 0 
Dalmellington.. 59 6 .. . 7 6 os we De 76 6 
Shotts.. .. .. 4 0. 60 0 os a 6. 77 0 
Carron nee’ BP Bas 60 6 di 78 0 
Glengarnock .. 65 0 . 6 0 $8 6. 78 6 


The shipments of Scotch pig iron are about 20,000 tons less than 
in the preceding year. There has been a marked reduction in 





the quantity of iron sent to Canada, but it is notable that" 
substantial increase has occurred in the shipments to Germany,” 


Finished Iron and Steel. 

The steel makers are very busy, and they have been so 
throughout the year, with the prospects of active times wel] 
over 1913. At the beginning of 1912 steel angles were at 
£6 15s.; ship plates, £7 2s. 6d,; bars, £7 15s.; and boiler plates, 
£7 17s. 6d. Now angles are at £8; ship plates, £8 7s. 6d; 
bars, £9; and boiler plates, £9 2s. 6d. per ton, less 5 per cent 
discount in each case. The export trade in steel has been active, 
and present inquiries indicate that the activity is likely to 
continue. A heavy business has been done in @ great Variety 
of steel for many structural purposes. The improvement in 
malleable iron as regards prices has been greater than in steel, 
At the opening of the year prices were on the basis of £6 2s. id, 
for crown bars, and the current figure is £8 10s. An amalgaia. 
tion of the Scotch producers has greatly helped the prosperity 
of the malleable iron trade, and there are not a few indications 
that favourable times are yet in store for the finished iron trade, 
The business in sheets, both black and galvanised, has been 
active during the year, and there is a great np ot in the 
economical position of the tube trade as a result of combination 
among the makers. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. 
Cardiff, December 2ist. 

THE comment on ‘Change to-day was that there was 
a general dullness about business. Business had met with 
a lull, the great demand for coal had lessened, and the absorption 
of public interest was directed towards the holidays. The Com. 
mittee of Control of the Cardiff Coal and Shipping Exchanye 
stated that the Exchange would be closed on Christmas Day and 
Boxing Day and at 12.45 Friday, December 27th. The condition 
of business at closing time on Saturday was that most buyers 
had completed their purchases, and, being unwilling to pay the 
high figures demanded by the colliery owners for forward posi- 
tions, were holding their hands for the moment, Despite the 
delay, the arrivals of steamers had been sufficient to keep 
shippers busy in most cases, but in some instances sellers needed 
the prompt clea ance of wagons to save pit stoppages, Con- 
cessions on Saturday were difficult to obtain, It was only 
in a few cases that they were made, 


Cardiff, Monday. 

Business in the steam coal trade was restricted chiefly 
by the holiday influence. Buyers had fairly completed their 
purchases by Saturday for the rest of the year, and, excepting 
a few collieries affected by tonnage delays, owners had little coal 
to offer for early loading. There was no material change, but 
sellers were disposed to advance prices for January delivery, 
An active ending was reported for that month, and for the first 
quarter of the year. Colliery owners are confident of very 
strong conditions for a long time to come, Smalls scarce and 
dear, No relaxation in Monmouthshires, House coals and 
No. 3 Rhondda stationary. Sellers of No. 2 had little to offer, 
Patent fuel a difficult market. Pitwood easy and plentiful 
Quotations :—Best Admiralty, 18s, to 18s, 6d,; best seconds, 
17s. 6d, to 18s.; seconds, 17s, to 17s, 6d.; ordinaries, Is, ‘4, 
to 17s,; best drys, 17s, 9d, to 18s, 6d.; ordinary drys, 16s. to 
17s. 3d.; best burker smalls, 15s, to 16s,; 
14s, 6d, to 15s.; cargo smalls, 13s, 6d, to 14s, 6d.; inferiors, 
13s. to 13s. 6d.; washed smalls, 14s. 6d. to 15s.; best Monmouth- 
shire black vein, large, 17s. 3d. to 17s. 9d.; ordinary Western, 
16s, 9d, to 17s, 3d.; best Eastern Valley, 16s, 3d, to 16s, 9d ; 
seconds, 15s. 9d. to 16s. 3d. Bituminous: Best households, 
19s, 9d. to 20s.; good households, 17s. to 18s.; No. 3 Rhondda, 
17s. 6d, to 18s. 6d.; smalls, 14s. to 15s,; No, 2 Rhondda, 15s. tid. 
to 16s. 6d.; through. 14s. to 15s.; No. 2 smalls, 13s. to 14s.; 
best washed nuts, 16s. to 17s.; seconds, 15s. to 17s.; best washed 
peas, I4s. 6d. to 15s.; seconds, 13s. to 14s. Patent fuel, 21s. to 
23s. Coke: Special foundry, 31s. to 33s.; good foundry, 
27s. 6d. to 30s.; furnace, 24s. to 26s. 6d. Pitwood, 21s. to 22s. 


Egyptian State Railway Contract. 

It is reported in Cardiff that the Egyptian orders have 
been placed for 160,000 tons (metrical) of Monmouthshire or 
equal quality steam for delivery from February to July. It is 
understood that the tenders were equal to from 17s. 3d. to 
17s. 9d. f.0 b. 


French Navy Orders. 
It is understood that the French naval orders for about 
50,000 tons of best double-screened Welsh steam coal to be deli- 
vered at Toulon Naval Harbour for about four months have been 
secured by Messrs. Lysberg, Limited, who wil! deliver in French 
steamers ; price about 38}f. c.i.f., leaving about 19s. per ton 
for the coal. 


Newport (Mon.). 

Though not an active market, the strength of Newport 
coal was well maintained on the market, and it may be antici 
pated that a good run of trade is certain. Steamers ready in 
dock to ensure active business. Shippers, being certain of trade 
and havirg full order books, were not inclined to modify prices, 
so quotations were maintained. House coals and coke steady, 
but pitwood weak. Latest :—On the re-opening of the market 
there was little change to note in the general state of the steam 
coal trade. Colliery owners were still heavily booked and 
having ample tonnage ; there was little relaxation in large or 
small steam values. New business restricted. Nominal quota- 
tions were :—Steam coal: Best Newport black vein, large, 
17s. to 17s. 6d.; Western Valleys, 16s. to 17s.; Eastern, Its. 
to 16s. 6d.; other sorts, 15s. 6d. to 16s.; best smalls, 13s. to 
13s. 6d.; seconds, 12s. to 13s. Bituminous coal: Best house, 
18s. to 18s. 6d.; seconds, 16s. 6d. to 17s. 6d. Patent fuel, 19s. 
to 20s. Pitwood, 21s. to 22s. 


Swansea. ‘ 

An average attendance was recorded on ‘Change, 
but no alteration in the general condition of the anthracite 
trade, which continued on a restricted scale. Steam coal 
exhibited a strong tone, and for all classes prices were again 
slightly advanced. Collieries were fully stemmed until after 
the holidays. Latest :—Poor attendance on ’Change. Little 
business done. Prices generally without material attention. 
Following were approximate :—Best anthracite, 23s. 6d. to 
25s. 6d. net ; seconds, 22s. 6d. to 23s. net ; big vein, 19s. 6d. to 
2Is. 6d., less 2; ed vein, 15s. 9d. to 16s. 6d., less 24 ; machine- 
made cobbles, 21s. 9d. to 23s. 9d. net; Paris nuts, 23s. 6d. to 
26s. 9d. net; French nuts, 23s. 6d. to 27s. net ; German nuts, 
23s. 6d. to 26s. 9d. net ; beans, 20s. 6d. to 23s. net ; machine- 
made large peas, 12s. to 14s. net; rubbly culm, 6s. 9d. to 7s. 3d., 
less 2}; duff, 4s. 9d. to 5s. 6d. net. Steam coal: Best large, 
17s. 6d. to 19s., less 25; seconds, 14s. 9d. to 17s. 6d., less 24; 
bunkers, 13s. 6d. to 17s., less 2} ; smalls, 10s, 6d. to 11s. 9d., less 
2}. Bituminous: No. 3 Rhondda, 17s. 6d. to 19s.; through, 
15s. to 15s. 6d.; smalls, 13s. 6d. to 15s. 6d., all less 2}. Patent 
fuel, 17s. to 17s. 9d., less 2}. 


Iron, Steel, and Tin-plate. 

Owing to the Christmas holidays our usual reports are 
this week deferred. It may, however, be remarked that the 
metal trade shows a good deal of vitality, and latest report 
are encouraging. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

From all the principal trades good reports are coming 
in with regard to demand and employment, and the number 
of forward contracts secured during the week has been fairly 
large. The blast furnace works have disposed of their make 
till {ar into next quarter, and the position of prices is naturally 
very strong in crude iron. For months past an exceptionally 
strong tone has characte: ised the coal as well as the raw iron 
industry. The foundries and machine factories have also 
been enjoying a period of brisk activity, and their returns at 
the close of this year will be favourable. German foreign trade, 
during the period from February to October of this year, has 
increased in value by over 1100 million marks when compared 
with the same period in 1911, and at the end of this year the 
value of German foreign trade is expected to reach M.20 milliards, 
as compared with M.18,227 millions in 1911, and M.16,954 
nillions for 1910. 


The Luxemburg Iron Ore Trade. 

Improving accounts have come in from the ore-pro- 
ducing districts, the active demand that began to be felt in 
November having continued and even increased. Inland con- 
sumption shows @ steady rise, although French ore from the 
Briey mines has also been in good demand. Current prices are 
M.3.20 to M.3.60 p.t. for red, M.2.80 to M.3 p.t. for grey and 
black minette, and M.2.60 to 2.80 p.t. for inferior sorts. 


List Quotations, 

Latest prices, per ton free at works, are as follows :— 
Raw spathose iron ore, M.12.80; roasted ditto, M.18.50; 
Nassau red iron ore, 50 per cent. contents, M.14.50; spiegel- 
eisen, 10 to 12 per cent. grade, M.82; white forge pig, Rhenish- 
Westphalian and Siegerland quality, M.69; iron for steel- 
making, Siegerland brands, M. 72to M.73; Rhenish-Westphalian 
quality, M.74 to M.75; German Bessemer, M.81.50; Luxem- 
burg foundry pig, No. 3, M. 63 to M. 65; German foundry pig, 
No. 1, M.77.60; No. 3, M.74.50; German hematite, M.81.50 ; 
common basic bars, M.123 to M. 136 ; iron bars, M. 145 to M.148 ; 
basic hoops, M.145 to M.150; common basic plates, M.132 to 
M.135; heavy plates for boiler-making purposes, M.142 to 
M.145; sheets, M.142.50 to M.147.50; drawn iron or steel 
wire, M.127.50. 


The Coal Market in Germany. 

Fuel, both for household and industrial purposes, 
continues to show a very firm tone. An exceptionally good 
condition is stated to prevail on the Silesian coke market, the 
entire make going into immediate consumption. Rates are 
very stiff all round. 


Austria-Hungary. 

Both the raw and the finished iron trades are still in 
a healthy condition, though the general demand has slackened 
off a little. The mild weather that has hitherto prevailed was 
favourable to all the building trades, and there has been quite 
a brisk business transacted in girders and sectional iron. Plates 
are also in much demand by the railway and locomotive shops, 
which have a fair number of contracts on their books. Exports 
have been rather limited, but it is worthy of notice that the 
export in rails to the Balkan districts has not ceased. Official 
accounts state that the imports in semi-finished iron and steel 
articles were 2,395,362 q. for the first ten months this year, 
as compared with only 1,178,930 q. in the same period last year ; 
in machines, &c., 1,247,049 were imported, as compared with 
1,002,086 q. in the same period in 1911; hardware, 560,003 q., 
as compared with 451,495 q. Exports in the above-mentioned 
period were :—In semi-finished iron articles, 865,312 q., as 
compared with 1,397,326 q. in 1911; hardware, 419,313 q., as 


compared with 513,810 q.; machines, &c., 328,599 q., as com- 
pared with 295,578 q. in the same period in 1911. Both pit 


coal and brown coal are in remarkably good request, with prices 
tending upwards, 


Brisk Tone in Belgium. 


Business on the iron and steel market has recently 
been somewhat more animated, and the advances in the prices 
of raw material have led to a rise in quotations for semi-finished 
articles and manufactured iron. Producers are reluctant to 
take forward orders, prospects being considered fair. Short 
supplies in crude iron are generally complained of, and quotations 
move steadily upwards. Forge pig stands at 80f. p.t., in some 
cases 82f. p.t. is quoted; basic, 82f. to 83f. p.t.; manganese 
quality, 86f. to 88f. p.t.; foundry pig, No. 3, stands at 86f. to 
87f. p.t. Further advances are contemplated for the immediate 
future. More life has been stirring in the scrap iron trade, and 
exports have improved. Common sorts realise 63f. to 66f. p.t. 
A strong tone characterises the semi-finished steel trade ; 
demand is extensive, and rates have met with an advance of 
3.50 p.t., which is paid without demur. There has been a 
fair inquiry coming in for girders and sectional iron, and the 
mills are so well engaged that two to three months is the time 
of delivery generally stipulated for. A very animated demand 
1s reported to exist for rails. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. H. Percy Bovutnots has been elected president of the 
lustitute of Sanitary Engineers for the coming year. 


We are asked to state that the firm of Wiltons Engineering 
and Slipway Company, Limited, Rotterdam, are now repre- 
sented in London by Mr. B. J. Allison, of Tower-chambers, 
118, London-wall. ‘Telephone, No. 353 Central; telegrams, 
‘Soundings Ave, London.” 


: Messrs, Dopp anp Dopp, MM, Inst. C.E., civil and consult- 
ing engineers, late of 37, Waterloo-street, Birmingham, have 
removed to more spacious offices at County-chambers, Corpora- 
tion-street, Birmingham. Telegraphic address, ‘“‘ Culvert, 
Birmingham ; ” telephone, No. 5918, 


We are asked to state that Mr. Roy D. Hunter has resigned 
4s general sales manager of the Sullivan Machinery Company, 
of Chicago, and that Mr. Howard T. Walsh, who has been the 
European agent of the company, with headquarters in London, 
's appointed general sales manager, with headquarters in Chicago. 
Mr. Austin Y. Hoy, representative of the company in Spokane, 
Wash., succeeds Mr. Walsh in London, and Mr. Louis R. Chad- 
wick, of the St. Louis office, succeeds Mr. Hoy as local 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-butldings, Chancery-lane, W.C., at 8d. 

The date first given is the date of application ; the second date at 
the end of ye oe te the date of the advertisement of the 

plance 0 plete Specificati 

Any person may on any of the grounds mentioned in the Acts, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of the Patent. 














INTERNAL COMBUSTION ENGINES. 


28,741. December 20th, 1911.—Two-cyctzy INTERNAL Com- 
BuUsTION Enoings, C. R. Garrard, 45, St. Kilda-road, West 
Ealing, Middlesex. 

A is the mixture admission valve and B the scavenging air 
admission valve. The exhaust ports C are uncovered by the 
piston towards the outer end of its stroke. The mixture and 
scavenging air are admitted to the cylinder under pressure by 


9 
N°26,741 B 









. 





Ks 


a 


means of fans or blowers D. ‘The valves A B are controlled by 
cams on shafts driven at the same speed as the crank shaft. 
The valve B is opened by its cam at a predetermined time after 
the exhaust ports C are uncovered and is closed within 10 deg. 
of the bottom centre. The valve A opens when the air inlet 
valve B is closing and closes at a variable time.—December 4th, 
1912. 


12,856. May 31st, 1912.—Aromiser ror Liquip FUEL FoR 
Exp.osion Morors, Eugene Schneider, Le Creusot (Sadne- 
et-Loire), France. 

This device is intended for use on engines of the Diesel type. 

A cage A attached to the motive cylinder forms a seat for the 

admission valve B. Liquid fuel enters the interior of the cage 
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through orifices C in a ring D and is atomised by being blown 
through an annular box E stacked with balls. The bottom of 
this box is provided with a number of radial slots F. The valve 
B is guided in a sleeve G against a washer H on which the annular 
box E is pressed by a notched nut J.—December 4th, 1912. 


SWITCH GEAR. 


26,119. November 22nd, 1911.—ImMpROVEMENTs IN AND RELAT- 
Inc TO Exrecrrioc SwircHEs FOR USE MORE PARTICULARLY 
in VotracE ReGuiatine Systems, The British Thomson- 
Houston Company, Limited, of 83, Cannon-street, E.C., 
and Edward Garton, of 13, Leybourne-park, Kew Gardens. 
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in Spokane. 


Mr. Herserr Hunz, who has been works manager to Messrs. 
— and Coventry for thirty-five years, is retiring from 
this position at the end of the present year. Prior to his 
engagement by the above firm Mr. Hunt was employed in the 
M4 orks of Thwaites and Carbutt (now Thwaites Beothers) and 
d orgeon and Sugden. He claims to be the pioneer of the twist 
5 in this country, having started its manufacture in 1872. 

© understand that Mr. Hunt will act as consulting and advisory 
engineer to his sons, Messrs. H. W. and P. Hunt, who have 
Started a small works for the construction of special labour- 
Saving appliances in Manchester. 
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This invention relates to electric switches for use in systems of 
regulating the voltage of electric circuits, more especially to 





such circuits as are supplied partly from a generator driven at a 
variable speed, such as one driven by the axle of a self-propelled 
vehicle or a railway coach, and partly from a battery which 
supplies current to the circuit when the speed of the vehicle is 
below a certain predetermined limit or while the vehicle is at a 
standstill. The object is to provide a system in which the light- 
ing will remain uniform and in which there will be no flicker of 
the light when switching from the generator current to the 
battery current and vice versa, this changing being aut tically 
accomplished whenever the dynamo voltage approximately 
equals the battery voltage. When applied to a system of light- 
ing for a self-propelled vehicle a generator A is driven either 
from the crank shaft of the engine or from the wheel axle or 
other convenient shaft. This generator is provided with a 
voltage regulator B, which may be of the well-known Tirrill 
or other suitable type. In addition to this regulator, a cut-out 
switch F is provided, which is adapted to cut the battery E 
out of action when the voltage of the generator rises to approxi- 
mately the same as the battery voltage. This cut-out switch is 
provided with a number of energising coils, which will be 
described in detail hereafter. The action is fully described.— 
December 4th, 1912. 





DYNAMOS AND MOTORS. 


21,472. September 20th, 1912.—IMPROVEMENTS RELATING 
TO THE COOLING OF DyNAMO-ELECTRIC MACHINES, Siemens 
Brothers Dynamo Works, Limited, of Caxton House, 
Tothill-street, Westminster, 8.W., and William Marden, 
of Radford Bank, Stafford. 

The upper illustration shows the outline of part of a stator 
core plate with the windings of one slot in section. In the figure 
A, A! are two stator teeth, B, B! two unwound slots. The wind- 
ing in the slot between teeth A, A' is made up in two insulated 
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sections C, Cl. Tongues D projecting from the teeth A, A 
space the sections C, C' of the winding, and a channel E is left 
between the sections for the passage of cooling air. In case it 
is more convenient for the winding of the slots not to have 
projecting tongues such as D, a special tube for carrying the 
cooling air may be placed between the two sections, the tube 
just fitting the slot. A tube of this kind is shown in the lower 
drawing, and is denoted by F. The tube may be perforated 
in parts so as to allow the cooling air to come into contact with 
the insulation of the conductors.—December 4th, 1912. 


AERONAUTICS. 


18,675. August 14th, 1912.—Avuromatic STABILISING APPA- 
RATUS FOR AEROPLANES, L. A. Hayot, 16, Rue de Saint 
Quentin, Beauvais, Dept. Oise, France. 

A bell-crank lever A B weighted as shown at C D is pivoted 
to a fixed point E on the aeroplane. It is acted upon by two 
springs FG which maintain it in the normal position shown. 
A rod H pivoted to the arm B is connected to the slide valve of 


N° 18,675 








an auxiliary ie air motor arranged to operate the 
stabilising gear. The action of the device depends in the usual 
way upon the inertia of the masses C D and is arranged with the 
axis at E transverse or longitudinal according as longitudinal or 
transverse stability is sought. If the latter is desired the arm A 
and mass C are suppressed.—December 4th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


11,340. May 13th, 1912.—Casrine Prrgs in Roratine Moutps, 
Jens Orten-Béving and H. J. Molinder, 9}, Union-court, 
Old Broad-street, London, E.C. 


NOU340 








In this device centrifuga lforce takes the place of an internal 
core. A measured quantity of molten metal is poured into the 
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mould through the runners at each end. If desired an inert 
gas or one possessing a reducing character may be introduced 
into the mould through a chamber A surrounding one of the 
runners. During the rotation of the mould slag, &c., finds its 
way to the inner surface of the pipe. While the metal is still 
semi-plastic the runners are withdrawn and a species of milling 
tool on the end of a handle introduced into the interior of the 
pipe so as to clean the surface.—-December 4th, 1912. 


TRANSMISSION OF POWER. 


2125. January 26th, 1912.—-CLurcning Device ror Prevent- 
inc A Driven Snarr Roratine ry Excess oF A PRE- 
DETERMINED SPEED, Peto and Radford, Limited, and H. M. 
Genese, 100, Hatton-garden, London, E.C. 

The driven shaft A carries a sleeve B provided with two 
opposed arms C C, on each of which a weighted bell-crank lever 
D is mounted. One end of the sleeve B carries a ball bearing E 
on which there is mounted a pulley F formed in one piece with 
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acasing G. The other end of the sleeve Bis fitted with a screwed 
washer H. A coiled spring bears against this washer and, at 
its other end, against a loose collar J surrounding the sleeve B. 
The collar J is normally pressed by the spring against the inner 
arms of the bell-crank levers D. Links K L connect the levers D 
with two friction dises M N normally bearing against surfaces 
on the casing G. When the predetermined speed is reached the 
levers D open out and withdraw the friction discs so as to inter- 
cept the driving.—December 4th, 1912. 


MINES AND METALS. 


1621. January 20th, 1912.—-TinninG Aanp Coating Merat 
ArtTicLes, W. L. Bullows, Long-street Works, Walsall, 
Staffs. 

A bath of molten metal A is closed by a cover B mounted on a 
vertical spindle C. The spindle carries a basket D at its lower 
end and is supported from a radial arm E pivoted on a pillar F. 
The spindle can be rotated by a motor G and can be elevated or 
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lowered by means of a counterbalanced lever H. The articles 
are placed in the basket D and the arm E swung round until the 
basket is over the bath A. The basket is then lowered into the 
bath and withdrawn to the position shown in the engraving. 
The spindle is then set into rotation, when the superfluous metal 
is driven off by centrifugal force and returned to the bath.-— 
December 4th, 1912. 








MISCELLANEOUS. 


5853. March 8th, 1912.—Improvep Batu For THE ELEcTRO- 
Lysis oF Iron, Georg Tischenko, of 19, Great Koninshenaia, 
Str., St. Petersburg, Russia. 

The invention relates to electrolytic baths of the kind formed 
of concrete or reinforced concrete. The object is to provide 
an improved bath for use in the electrolysis of iron, and according 
thereto the bottom of the bath is provided with projections 
in the middle and at the sides for supporting the anode and 
cathode. The bath is of concrete in which thick bands oj 
iron are embedded, and on the bottom of the bath are projec- 
tions B, B and a central projection C, also of concrete. The 
walls and bottom of the bath are, as usual, formed of a mixture 
of cement and coarse sand, and the external, and particularly 
the internal, surfaces of the bath faced with a mixture of cement 
and fin sand. In the projection C there is fitted a block M 








in which is lodged the head N of a rod O. This rod serves to 
support a metal cylinder P, which is provided with a bottom Q 
insulated externally by a layer N of concrete. The cylinder 
P is perforated and can be lifted out of the bath by 
means of an eye-bolt. On the rod O is mounted a cross- 
shaped or similar contact device with vanes Z. Current is 
introduced at the terminal K. This anode is surrounded by 
the hollow cathode V W. ‘Tubes X and Y provide communica- 
tion with the interior of the cathode, through which tubes is 
passed a stream of steam for heating the cathode. The present 
construction of bath is particularly suitable for the refining 
of iron introduced in pieces into the cylinder P.December 4th, 
1912. 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette.) 


1,035,243. Mono-rait Car, G. Sande, Seattle, Wash., Assignor 
of one-third to J. L. Larimer and one-third to H. Hobey, 
Seattle, Wash.—Filed January 22nd, 1912. 

The car has a frame provided with a longitudinal mono-rail 
receptacle, and a body vertically slidable upon the frame. 
Co-acting means are carried by the car body and frame to prevent | 
longitudinal sliding movement of the body with relation to the 
































frame. A plurality of bell-crank levers are pivoted te the frame, 
and a spring-cushioned rod engages the upper free terminal of 
each lever and normally holds the lower terminal thereof toward 
the central portion of the frame. Engaging levers are con- 
nected to the lower terminal of each lever to distribute the weight 
within the car body upon the frame without affecting its position 
with relation to the mono-rail. There are three claims. 





1,035,313. CrusHER AND Putveriser, F. L. Buchanan, 
St. Louis, Mo., Assiqnor of one-halj to C. F. Johnson and one- 





half to G. Bridges, St. Louis, Mo.—Filed May 20th, 1910. 
The apparatus comprises a horizontally journalled rotary 
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beater with a concave below and in co-operative relation with it 
The concave comprises a series of horizontally disposed har, 
of rectangular section, these bars being set substantially verticy 
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on end and spaced apart with their adjacent faces parallel! to 

each other throughout to constitute an open cage. There are 

four claims. 

1,035,359. Auromatic Stoker, W. J. Kenney, Chicago, ///., 
assignor to the Underfeed Stoker Company, of America, 
Chicago, Ill., a Corporation of New Jersey.—Filed December 
30th, 1907. 

A retort is disposed in the furnace, and a beam supported 
hy the front end of thix retort is adapted to carry the weight 
of the front wall of the furnace. Removable tuyere blocks ar 
supported by the retort, and a hollow deflecting plate is al-o 
adapted to be supported by the retort over the entering fucl 





and under the beam. This deflecting plate is intended to direct 
the fuel upward in the retort, and ix xo formed as to be insertible 
into and removable from the rear of the front wall through thi 
space normally oceupied by the adjacent tuyere blocks. ‘The 
retort and deflector plate are adapted by their co-operation to 
direct air under pressure from beneath and around the retort 
through the deflector plate into the fuel. There are seven 
claims. 


1,035,423. Spark Extincuisuer, J.-B. V. Dallemagne, Paris 
France.-Filed February 27th, 1911. 

The inventor claims the combination of a vertically arranged 
conduit through which the products of combustion pass from the 
bottom upwards, with a helically arranged spiral blade arrange: 
within the conduit and substantially in contact with its walls, 














this blade comprising smooth cooling sections progressively off 
set from each other in the direction of the axis of the helix, 
the sections being connected by vertically disposed cinder 
arresting walls extending parallel with the axis. There are two 
claims. 
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Wakefield Patent 
MEGHANICAL LUBRICATOR 


Saturated and Superheated Steam. | 


1 4 000 ENGINES NOW FITTED 
¥ WAKEFIELD LUBRICATORS. 


C. C. WAKEFIELD & CO., 


27, Cannon Street, London, E.C. - 
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BEST «ssa |SOBERTBROADRENT i S0R, Ld, ||| Oxy-Acetylene 
Telephone No, 296. Tel. Address—Broadbent, Stalybridge WELDING & CUTTING 
PLANT 
will execute all cutting and welding 
operations at a minimum cost. 
BIRMINGHAM 
SEAMLESS & BRAZED 
Z| TU 8 E Ss. ; 
FOR BOILERS, CONDENSERS -&c. 
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GENUINE EMERY, 


EMERY CLOTH, 


GLASS PAPER, BLACK LEAD. 
EMERY AND GORUNDUM Discs 


JOUN OAKEY & Sons, 


MANUFACTURERS OF 


FLINT AND GARNET PAPER. 


N.B.—All Papers and Cloths are supplied in Rolls, 
Bands, Discs, Strips, and Sheets of almos any 
size and shape, to suit the special requirements of 
buyers. Prices quoted on receipt of particulars. 


Of CLOTH & PAPER, for all DISC GRINDING & POLISHING MACHINES. 


EMERY WHEELS. 


WELLINGTON MILLS WESTMINSTER BRIDGE ROAD, LONDON, S.E. 


EMERY ig 4 i 
coRUNOUM TAPE) crear a 
FLINT Breakdown Gangs, 





Ship Yards, 
Motor Repair Shops, 
Railways and Tramways. 
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For price and particulars apply to: 


CARBIC LIMITED, 
27, Cannon Street, London, E.C. 
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Kiveca PaeiNG Company 
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POWEF PUMPING 
Ake aS 
ae FS ss. 


Pr 


nOveton 





orm U3 oy Pay = 
rene Com iy 


THE 





Pett ae This Book Contains The Practical Infor- 
fre Gown ms 


Apply for Details, Plans and Estimates to 


BOVING AND CO., LTD., 


%, Union Court, Old Broad St., London, E.C. 








Tel: London Wall 4306 (3 lines). T.4.: Jenorten, —— : 
mation and Tables You Need In —=— 
: roe $e 
Figuring Pump Installations. Se Te Sa 
BP TESST SSUES 
For the convenience of engineers, architects, con- || I*< x VASES EPO 


tractors and others who have to figure pumping 
equipment, we have collected all the practical infor- 
mation and tables required in such calculations. 


This data, together with general instructions on 
the installation and operation of pumps, we have 


published in a bulletin, which we shall 


send on request. 


Ask for bulletin No. 112. 


ESTABLISHED _S& D => 


LARGEST MFR.OF IPS ror EVERY SERVICE 


ple & BEALES, POWER PUMP DISTRIBUTORS, Amberley House, Norfolk St., Strand, London, W.C, 
E & OCKENDEN, HAND PUMP DISTRIBUTORS, 126, Southwark Street, London, S.E. 





MFG.CO. 


y SENECA FALLS; NEW. YORK.USA. 



















CRUCIBLE 
STEEL ano 
MIALLEABLE TRON 

Castincs. 
THE HARDY 


PATENT PICK CO., 


Ltd. 
SHEFFIELD. 


be glad to 
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THE USUAL ACCOMPANIMENT 


of High Pressures is High 
Temperature, but the 


WESTINGHOUSE 


Steam-Driven 3-Stage 
AIR COMPRESSOR 


is so constructed as to b~ cooled internally 
as weil as externally, and delivers air com- 
pressed to a high degree at a relatively 
low temperature, thus dispensing with the 
water-jacketting usually required. 

The construction is simp‘e, emboiying 
only one st. ffing-box and four valves, which 
are interchangeable. 





For Particulars as to Sizes, apply to 
The Westinghouse Brake Co., Ltd., 


82 York Road, King’s Cross, LONDON, N. 
On Admiralty List for Air. Vacuum, and Water 








Pumps. s6z 








POWER TRANSMISSION 
ABIG TRADE with SMALL PROFITS 


is the policy on which we work, because it benefits 
us; but, which is more important, it benefits YOU. 





Diameter .. .. .. ../ lin. | Igin. | 2in. din. | 3in. 


oo ines | 





No. 70 ‘Whole "Plummer 
Block 


10d. | 1/44 | 2/7 | 4/ls 
Bright turned Bteel| | 
shafting.. .. per ft | 5d. | 83d. Wy | 1s 2/4 








Diameter .. .. we ee ee! lin. | Ifin | Qin. | Qin. | Sin. 





tom . | 10d. | 1/94 | 3/25 | 5/84 | 9/05 
No. 7 bright. turned 
Flange Couplings .. 2/74 3/62 5/32 | 7/74 | 10/13 








Diameter .. .. lin. | 1gn.) 2in. | 2hin. | din. 








No. 38 Self- iting | Plum et Ss 
mer techs 1/3 2/10 «67/8 =8/6F «13/63 





Send cor our new “illustrated “B” Dept. Catalogue, 
containing sizes and particulars of ALL our Trans- 
mission Appliances. 


JARDINE, 2izcec® NOTTINGHAM 


T-legraphic Address : “ Jarping, Norrinati aM.” 
Telephone Nos. 3295 & 3296. L1345 





Cut this out and post to us. 





Messrs. LASSEN & HJORT, 
52, Queen Victoria St., E.C. 


We have sent you per parcels post a 
sample of our water supply which please 
analyse and report on free of charge as per 
your offer. 


Hourly quantity used 
Source of supply —— 
Water employed: for — 
Name. 


Sp 2301, Address—— 














URTH EDITIO 


Tae PREMIUM SYSTEM or PAYING WAGES 


One Shilling. Post free, 1s. 14d. 


A Discussion of its Advantages to Employers and Employed, and a full account of 


its use, with Examples from Actual Practice. Teleg.—‘‘Persevere, Manchester.” Telep.—12 Pendleton 
OFFICE OF “THE ENGINEER.” 38. NORFOLK STREET. ETRAND. LONDON. See illustrated advertisement appearing monthly, 33 
————_ | 








——[—== 
Easton & Anderson 


Proprietors 
The Pulsometer Engineering Company, Lta, 


Pumping 
“vate 





for Sewage and Water Works, 
i, gat Street, LONDON, s.w, 


BEST 

FOR 
STEAM 
JOINTS. 


JOHN HUDSON & CO. s,Sucmors 
8ib, Mansell Street, LONDON, gE, 


LIDGERWOOD 


HOISTING ENGINES 


And Conveying Machinery 
Send for Catalogue and Particul:rs, 


LIDGERWOOD MANFG. C0. 


Caxton House, Westminster, London, 8.w, 


“BURTON” — 
OIL SEPARATORS, 


GARNER, TELFORD & HARDMAN, Ltq, 
PENDLETON, MANCHESTER. ; 

















4 \\ 
































New Design 14-in. Ball Bearing 
Sensitive Drilling Machine. 


Spindle Speeds : 510, 742, 1070, 1569 r.p.m. 








Also supplied with GUN METAL BEARINGS 
(instead of BALL BEARING) at a lower price, 
and DRILLS 13/16ins. in steel. 


For Prices and Full Specifications write the Makers, 


A. A. JONES. SHIPMAN, ir. 


New Century Works, 





765, 1143, 1605, 2340 





Or any other speeds in these proportion, : 


2, DRILLING 
CAPACITY 


Out of the SOLID in 


STEEL "6.2: 








diameter | 


ws 7h TA we 


NO BELT TROUBLES. 

No jockey pulleys to adjust. 
Four speeds instantly changed. 
lin. diameter spindle. 


Column and head all cast in one piece, thus main- 
taining the accuracy of the table. Also supplied 
with plain or canting round table. Weight 430 Ibs. | 


WE GUARANTEE TO EQUAL THE DRILLING 
CAPACITY OF ANY COMPETITIVE MACHINE 
ON THE MARKET. : 





SS mee 9 





East Park Road, son 
LEICESTER. 






MM, 


er | 


GS 








Address : 
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fronclad Combined Switch-Fuses. 


DOUBLE OR TRIPLE POLE. 


These are Cheap, Sebstantial, and thoroughly Reliable. Totally-enclosed 
Quick-break Switch-fuses for Currents up to 30 Amperes at 650 Volts. 


The fuse contacts are mounted in separate porcelain troughs, and the fuse tongues 
are carried by a hinged plate connected to the hinged cover by a stiff spiral spring. 
Circuit is made when the cover is pushed in (Fig.‘1). When the cover is pulled outwards 
the spring is extended, the contacts separate, and the cover rests against a sealed stop 
(Fig. 2). It may be swung open for inspection when the stop is removed. Special 
adapters for almost any form of cable can be fitted to the case. 





List H/N 105 on on Application. 


FERRANTI LIMITED. 


{ HOLLINWOOD, LANCS, and .78, KING STREET, MANCHESTER. 




















STEEL PIPES 


WELDED OR RIVETED. 


FOR GAS, WATER, STEAM, AIR, SEWAGE. 
WITH FLANGE, LOOSE COLLAR OR SOCKET JOINTS. 


Any Diameter over 12 inches Supplied. 
ENQUIRIES INVITED. 


BE aR SE ine. PIGGOTT & Co. LTD., 


EXPANDED SOCKETS for LEAD and YARN JOINT. Mag darned al Pp M | NG faa A M Telephone: 











LONDON OFFICE :~63,;QUEEN®VICTORIA STREET, E.C. Spl 5142 
























POWER 
HAMMERS, 


UNE QUAILLED»> FOR 
AlsoMakers-of : | CON TROL, 
Seamaficionbepsiamps, LF FICIEINC Y, 
Bar-Heating-Furnaces-etc.etc. 

; RELIABILITY, 


B&aSMASSET o 


_ MINCHESTER. (7 


Telegraphic Nat —- 




















“Massey's Openshaw ” 


LONDON OFFICE—St. Stephen's House, Westminster, S.W. CARDIFF OFFICE—Princes Chambers. X1877 
GLASGOW OFFICE- 74, York Street. PARIS OFFICE for France and Belgium—COPE & SIMON, 13, Rue Perdonnet. 
BELFAST OFFICE-— 93, Ann Street, GENOA OFFICE for Italy—EMILIO CLAVARINO, 33, Via XX. Settembre. 
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A.E.G. ELECTRIC Co. Ld. 


TURBO BOILER FEED PUMPS 
TURBO AIR PUMPS. 
TURBO WATER PUMPS. 


Spl 6138 

















HARTNESS 
FLAT TURRET LATHE | 


Now built in two sizes—2i by 24—12in. swii 
and 3 by 36—l4in. swing. uipped with too! 
for either bar or chucking work. 


JONES & LAMSON MACHINE CO. | 


“Jubilee Buildings,” 


97, QUEEN VICTORIA STREET, 
LONDON. (pi) 6123 








THE 


HULBURD ENGINEERING CO. 


Limited, 
St. Benet Chambers, Fenchurch Street, E.C. 
8027 





For displayed advt. see last and next issues. 























H. A. HARVEY & Go, Lo. 


Laurence Pountney Hill, London, E.C. 


COAL AND ORE HANDLING PLANT. 
MOTOR BOATS AND BARGES. 
HIGH CLASS BOILERS AND TANKS. 
PETROL AND PARAFFIN ENGINES. 6100 


CLING- 
SURFACE 


THOMAS & BISHOP, 
119-125, Finsbury Pavement, 
London, E.C. G109 


See Illustrated Advt. last & next week 


PEARLITE 


HARDENING-ONLY 


STEEL. 


























Berkley Street, BIRMINGHAM. 
GLASGOW : JOHN S. BISHOP. 51, CADOGAN STREET. 





STEAM & HAND, AND ALL KINDS OF LIFTING TACKLE. | 





RICHARD C.GIBBINS&CO. 








ee 





Your Packing 
With Care 


OW do you buy your packing’ Do you 

go into y ur dealer’s shop and say “5 Ib. 

of steam packing,” or do you say “5 lb. of 
Klinger’s Packing ’” There’s the rub. 


You ask for packing, and you may get Klinger’s and 
sitisfaction; or you may get packing—just ordinary 
packing—and trouble. 


It’s bast to be firm and insist on Klinger’s, because 
only Klinger’s will give you satisfactory, long, and 
lasting service. 


_It is modern, and male to withstand modern conditions. 
Resilient without the use of rubber. No packing can give satis- 
factory service if it contains rubber, because rubber is very liable 
to perish and get hard. Lubricative, but won't dry out under 
extreme heat. If you want a Packing that has been triei and 
tested under severe conditions of steam, heat, acids, and oils 
y'u should specify Klinger’s—the packing that ‘‘ makes the rod 
like glass.’’ 


Get a tin to-day to try. If you are not entirely satisfied, 
there is your money back. 


Ask your Dealer 


to: supply you with a tin on the Klinger Company 
Guarantee—‘* Money-Back-If-Not-Satisfied.’’ 


Write for Sample of the Packing to — 


Klinger Company, 66, Fenchurch Street, London, E.C. 
Spl 6131 
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A REVOLUTION IN TOOL STEELS. 





ALL TEMPERING OF TOOLS 





DISPENSED WITH. 





UNBURNABLE. 
NON -TEMPERING. 





Suitable alike for 
COLD CHISELS, STONEMASONS’ CHISELS, 
CAULKING and RIVETING TOOLS, SNAPS, 
SATES, SMITHS’ TOOLS, DRILLS, &c. &c. 





The Tools are simply quenched in water at 
‘a high heat and are then ready for use. 





Prices and ee on 22 connenapa to 
the Pat 


THE PEARLITE STEEL co 
(1910). Ltd. 
Pearlite Steel Works, Royds Mill Street. 

















SHEFFIELD. Q817 


BRADLEY 3-rou M 


ILL 





PORTLAND CEMENTS 
PHOSPHATE ROCK 
LIMESTONE ; COAL 
ORES of all kinds. 


Full particulars on siieslonitals wo— 


The 20th Century Marvel for grinding 


Spl 6088 


BRADLEY PULVERIZER Go. 


37, WALBROOK, LONDON, E.C. 








SOUND SIGNALS 


STEAMERS, LIGHTHOUSES 
FIRE ALARMS by 
STEAM OR COMPRESSED air: 


BOILER MOUNTINGs. 
ADMIRALTY CONTRACTORS, 


SYDNEY SMITH & SONS, [> 


BasrorD Brass Works, 6134 
Telegrams: SMITHS. sf NOTTINGHAy, 
ee 






















| For Cold Iron 
and Steel Saws, 
|made in two 
| Sizes. 


St. George's Works. Wood’s Lane Derby § 
Sole Proprietor, J. Hill, M.I. Mech. E. Spigg 


COOPERITE | 


STEAM JOINTING 


Best for All-roumd Use. 

EDWIN COOPER & CO., LTD. 

Manor Works, 88}, Lower Kennington Lane, 
LONDON, S.E. Spl. 614 























ELECTRO-FLEX STEEL CASTINGS 


ARTHUR REINER & CO,,L? 


EEN VICTORIA STREET 
NDON EC 











STABLEFORD & CO, 
RAILWAY CARRIAGE AND 
WAGON BUILDERS, 

For Home and Foreign Lines. 


BRAKEWORK, FORGINGS, CASTINGS, a. 
Telegrams—Stableford, Coalviie. 


Registered Office : 
2% & 27, Exchange Bidgs., BIRMINGHAM. 
Tel., Stableford, Birmingham. Midland 74. 


WATER SOFTENERS. 


WILLIAM BOBY, 


Salisbury House, LONDON WALL, EO 
Displayed Advertisement each ‘second week. D#? 


Heating & Ventilating 


DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. 


WwW. E. BROWNING & CO 


Cowley Works, Leytonstone E. 04 












































Blake Boiler, Wagon & Engincerins | 


COMPANY, LIM TED, DARLINGTON. 


Boilers, Wagons, Wheels & Axles. 


See illna advt. last. and next week . =. 


BRICK MACHINERY 


For all kinds of Clay. Any Capacity. : 
More Efficient and Stronger than any other make 


BENNETT« SAYER | 
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: PATENT 













TRAILING SUCTION HOPPER DREDGERS .... 
GOLD & TIN RECOVERY DREDGERS 
HOPPER BARGES. FERRY STEAMERS. 
REPLACE PARTS for EXISTING DREDGERS. 

———= — 
















eae 



















GS, 
earn PLANT INVENTORS and FIRST CONSTRUCTORS | 

‘ of all descriptions and R of “HOPPER” and “ STERNWELL” . 

§, Lo. ae ma DREDGERS and ELEVATING . . 

sar DECK FERRY STEAMERS. . 

Cham, comcmnccion OF HOPPER Ho OPP ———s 

—, & BARGE - LOADING BUCKET Telegraphic Addrenes: 

Pir, DREDGERS; BARGE-LOADING, RE- Stwons, Raxrazw. Srxoxisu, Loxvon. 

ACH, “ CODES: A BC, 5rx Evrrion. 

CLAMATION, and “SIMONS” CUTTER bea Rernen 











BENTLEY'S. 


SUCTION DREDGERS. 









~ DREDGERS 
Lae. SIMONS & CO., Ltd., RENFREW, or. GLASGOW. 
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The Spring of 


Showing through the water a broad, rich red 


this Ring com- 

m Beg ver 0 nN” line, thus rendering the level very distinct | Guaranteed binds thé tiéces- 

ef qa UG E AS Ss) A large stock always on hand, for [1 sary vertical and 
Two Y = lateral actions in 

better proportion 

GUILBERT-MARTIN, 9, Edmund Place, ate eg sey 
Aldersgate, LONDON, E.C. Abs lutely than any ring 

Telephone: 2799 CENTRAL. Tel. Address: PHOTOPHORE, LONDON. Reliable. which has yet 


For high pressure, and to withstand extreme been put before 








meow chase’ Ti L iz. ra n” MARK | variations of temperature. Are not affected by HE - Engineers. 
| cold draughts. Ends do not corrode. ARD Pl 
eK TOLMER EEO a0 ctsscs tear the Trade Mack, and have Si STAND STON RING & ENCINEERING ‘: 
polished ends of a dark claret tint "Premier Works, Don Road, SHEFFIELD. psa 














CO., 
LTD. 





CLEVELAND BRIDGE & ENGINEERIN 


Engineers and General Contractors. 





EXPERTS IN THE DESIGN, MANUFACTURE, AND 
ERECTION OF BRIDGES, ROOFS, WAREHOUSES, 


























“ _ AND ALL CLASSES OF CONSTRUCTIONAL WORK. 
: Works & Head Offices: DARLINGTON. ENGLAND. 


BALCKE OIL SEPARATORS. 


Cooling Towers. BA LOCK c & © 8 i Lt d., Steam Traps. 


Valves. Air Pumps. 
Air Compressors. 
Telephone : 1387 Victoria Air Filters. 


DY Broadway Court, Broadway, Sclctinsishinaiam, 


LONDON, S.W. 


Centrifugal Pumps. (Spl) 37 




















ig Telegrams : “ Gegenstrom. 

‘| DREDGING PLANT 
L 

-— UP TO THE LARGEST DIMENSIONS AND CAPABILITIES. 

\ Bow and Stern Well Centre and ‘Side ‘Ladder, Buc Bucket ‘Barge-loading and Hopper 





ie 2 Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators. 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
Tugs, Ferries, Paddle and Screw Steamers. 
Delivered Complete or Shipped in Sections. Spare Gear and Renewals Supplied. 
_GOLD DREDGERS . A SPECIALITY. 





FERGUSON BROTHERS cporT cLascow), LD. 


Shipbuilders and Engineers, 
PORT GLASGOW. 


: DREDGER, PORT GLASGOW 
On Admiralty List and War Office List. 


GRAND PRIZE LONDON EXHIBITION, 1909. 
GOLD MED4L JAPAN-BRITISH 1910 


te Ada 
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Merryweathers 


PATENT 


Boilers. 


5 H.P. to 200 H.P. 
For Coal, Wood, Oil, or other Fuel. 


In all cases where Lightness or Portability or 
small bulk is essential, indent for Merryweathers 
Patent Water-tube “ Safety ” Boilers. 


Estimates submitted on receipt2of particulars of 
, duty required. 


Size of 10 H.P. Boiler : 
Height, 3ft. Oin.; Diameter, lft. 4in. 


MerryweaTHer & Sons, Greenwich, S.E., Lonpon. 
HARTUNG, KUHN & Co. 


HARTUNG GOVERNORS. 


THE BEST 


for Steam, Gas and Oil Engines, Steam andjWater Turbines. 


54,000 SOLD 


ity unapproached in any other system. 

















All enquiries should be oddvesed to our Sole Representative for Great Britain 
and Colonies 


Cc. C. CAMPART, 49, Newgate Street, | LONDON, E.C. 


MANUFACTURING 6O., LTD., 
ARDROSSAN. 


Glasgow Office: 
54, GORDON STREET. 


Tel. Address: Jormstine, ARpRossAN 
Telephone: No. 91 ARDROSSAN. 


Contractors ‘to H.M. 
Government. 

















THE METALLIC 


mir ite 
‘Pultiplex DiscValves 


Corrugated 
i tallic G oints 


A 
i / 


MANUFACTURERS OF 
Metallic Dise Valves, for 


Pumps. 
Corrugated Metallic Valves, 
for Pumps. 
gated Metallie Joint- 
mk Rin: 
Seam _ pper Jointing 
Copper ai one Asbestos Joint- 


gs. 
Manganesite Jointing Paste. 
Fibrous Metallic Packing, 


Our eet Valves are at 
present in use in over 100 War- 
lie of the British Navy. be 


























SALISBURY HOUSE, LONDON, E.c. 
The Hague, Dusseldorf, Copenhagen, St. Petersburg, New Sane’ Chicago, 
\ See incisco, Sydney. Melbourne, Hong tone. ‘Calcutta, a 


Test 
Drilling 


for the sites of bridges, 





dams, &c, is most reli- 
ab’e and accurate when 


performed with A Diamond Drill on the Missouri River, Montana. 


Sullivan Diamond Drills 


The cores which they remove are more reliable, as records 
of material penetrated, than results secured by any other 


drilling process. 


Ask us for a series of articles describing diamond drilling 
CATALOGUE 


a4 


test borings. 2555. 


: ROCK DRILLS 
AIR COMPRESSORS CHANNELERS 





CHARLES MeNEIL, Seis!" 320° Kinmng Park Ironworks, GLASGOW 


Stamped Steel Pistons up to 56in. Diameter. 













DOMES up to re Thick. 6 ntee & Maker of 
U 

Code, — Edition ABC. Embossed Manhole Doors 
Engineering Code 2nd Edition 


Sa 


Me Neil ’s 
Wrought Steel Pi 


bossed 











HIGH-SPEED 
CUTTING LUBRICANT 


‘-HEXOL 


THE BEST. 











Mixes with Cold Water. 


Prevents Rust. 











SCHMIDT SUPERHEATER 


FOR LOCOMOTIVES. 





Over 18,500 Fitted on over 360 Railways. 





AS ADOPTED BY THE 


LONDON & NORTH-WESTERN RAILWAY. 





Schmidt’s Superheating Co. (1910), Ltd., 
28, Victoria Street, Westminster, S.W 


Telegrams: “‘ENSULIM, LONDON.’ Telephone: 1555 VICTORIA. 











Preserves the Cutting Edge of Tools, Cutters, &c. 


SEND FOR SAMPLE. 


CARTER & WRIGHT, 


Machine Tool Makers, 














PLATE ROLLS, BENDING, 
STRAIGHTENING, PLANING 
MACHINES. 
CIRCULAR COLD SAWS 
a Speciality. 





PILLON LANE, HALIFAX. 




















| CHAMBERS, SCOTT & CO 


MOTHERWELL,N.B. X1926 
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TANGYE’S 


STEAM PUMPS. 


“SPECIAL” or BUCKET on 
DUPLEX. RAM PUMPS. 
COMPOUND For MINING, 
OR DRAINAGE, 
CONDENSING. tion seca 





TANGYES L® reson 


No. 411A 

















ON ADMIRALTY ESTABLIS td ED 18 9 O. ON ay S88 


LIST. 


BRIGHT BOLTS, NUTS “> STUDS, 


GIB HEAD AND PLAIN KEYS, TAPER PINS AND WASHERS 
ACCURATELY MACHINED AND GUARANTEED TO STANDARD SIZES. 


From Steel or Extruded Yellow Metal. 

















bial CUTAUTTITNT LA 


HU awaael ATTN 


— 





ILLUSTRATED PRICE Lists 
ON APPLICATION. 


F.W. COTTERILL, L°» DARLASTON 





SOUTH STAFFS. 





Sp’l 1013 
Bolt and Nut Manufacturers, 
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CONTRACTORS TO THE BRITISH AND FOREIGN ADMIRALTIES, SHIPYARDS AND RAILWAYS; ALSO ON INDIA AND WAR OFFICE LISTS. 


OLIDATED PNEUMATIC TOOL CO, 


nefiny | 


PNEUMATIC TOOLS | > 
MANUFACTURED AT OUR OWN WORKS. | 


THE LARGEST PNEUMATIC TOOL WORKS IN GREAT BRITAIN. 


“BOYER” & “KELLER” 
HAMMERS 











































For Chipping Caulking, 
Rivetting, &c. 


“LITTLE GIANT" PNEUMATIC DRILL as used for ELECTRIC DRIL as used for Woud 
Wood Boring. Boring. 


PALACE CHAMBERS, 9, BRIDGE ST., WESTMINSTER, S.W. Works: FRASERBURGH, SCOTLAND 
Workshops and Showroom within a few minutes’ walk of the Offices, where pneumatic and electric to-\s can be seen in operation. Inspection invited. 
Telegrams: CAULKING, PARL., LONDON. ; Telephone : 9215 GERRARD (3 lines). Spl Y857 














ae 


Speciality: ROCKHARD packING For PUMPS. 
Made in three forms, SPIRAL, COIL & RING. 

Most economical Packing for BOILING Water on the market, giving 
a length of uninterrupted service hitherto unattained by any other 
known packing. 

SAMPLE & ILLUSTRATED CATALOGUE FREE. 


FOR ALL PURPOSES. THE NEW YORK BELTING & PACKING Co., tta. 


11-13, Southampton Row, LONDON, W.C. G13 
Telegrams: NYBELPA, LONDON. Telephone: 1855 CITY. 

























76in. Bore Motor Operated Exhaust Sluice Valve 
with Atmospheric Branch. 


FULL RANGE OF PATTERNS UP TO 96in. BORE. 
BODY IN ONE PIECE UP TO 72in. BORE. 





Qsil 


J. BLAKEBOROUGH & SONS, BRIGHOUSE. | 
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CONVEYOR ELEVATOR c 


LOWER BRIDGE WORKS, 


ACCRINGTON, LANCASHIRE. ew — ** nm 


Contractors to H.M. Government. 




















Telegrams: CONVEYOR, ACCRINGTON. _National Telephone No. 0279. 






SPIRAL CONVEYORS 
COAL CONVEYORS 


GRAIN ELEVATORS 
COAL ELEVATORS 


CHAIN 
ELEVATORS 







GRAIN 
CONVEYORS 











BELT 






TRAY 
CONVEYORS 


STOKEHOLD 
CONVEYORS 


M°KENZIE & HOLLAND, L™: 


RAILWAY SIGNALLING & INTERLOCKING ENCINEERS & CONTRACTORS. 
IMPROVED PATENT ELECTRIC BLOCK INTERLOCKING 


FOR SINGLE LINE, DOUBLE LINE, & “REVERSIBLE LINE” WORKING. 


POWER SIGNALLING—ELECTRO- OlL, ALL ELECTRIC, OR ELECTRO-PNEUMATIC. 


ELEVATORS 


BALE 
spliie ELEVATORS 





























LEVEL CROSSING GATES. LATTICE STEEL MASTS. SIGNAL WIRE BINDERS. TELEGRAPH WIRE CLIPS. 


TRACK CIRCUIT APPLIANCES A SPECIALITY. 





Points Interiocking Handle. 








HEAD OFFICE :— 871 
58, VICTORIA STREET, LONDON, S.W 
Self-contained Lock & Block Instrument felegrams :—‘‘ MACKSIG,’’ LONDON. Telephone :—VICTORIA 4760 (Two lines), Works :—WORCESTER. 








(One Line Wire System. 


SMITH’S PATENTS for te TRANSMISSION OF POWER. 

















Smith’s Patent 


Independent Grip Shaft 
Couplings. 






Shafting. Hangers. 






Wall Brackets. 











Wall Boxes. 






Loose Collars. 









Smith’s Patent Swivel 









yr Adjustabl e Adjustable Self-ciling 





Swivel 






Plummer Blocks, 





and all Accessories 
for the 


Transmission of Power 


¢ bial Special Quotations 
BH for Quantities for Stock. 


SMITH & GRACE screw BOSS PULLEY Co., LTD, THRAPSTON. 


LONDON: 35, QUEEN VICTORIA STREET, E.C. Telephone No.: 9531 CITY. Telegrams : GRACE, THRAPSTON Telephone ; 19 P.O. THRAPSTON, 
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ARMSTRONG WHITWORTH 


‘AW 
PAPER PINION 


WILL WORK UNDER ALL CONDITIONS. 





























S 








OUR WATERPROOFED PINION is specially suited to work in OIL or WATER. ALL PINIONS @& 
FITTED with Metal Flanges and Bushed where possible. 





SILENT RUNNING. 
Sin W. GC. ARMSTRONG, WHITWORTH & CO., L” 


OPENSHAW, MANCHESTER. 


LONDON OFFICE: 8, Gt. George Street, Westminster. 


‘Weston’ Belt-driven Centrifugals. 


SUSPENDED, SELF-BALANCING. 











ALSO WITH 


Patent 
Water-driven 


Centrifugals 
with Patent , 
Interlocking Gear. | 


Electric-driven 


Centrifugals 
with 
Overhead Motors. 


Hydro Extractors * 
for Chemical Works 


Compound 
Ball Bearing 
Spindles. 


Self-adjusting 
Buffers 


and all latest 





mass” improvements. 


and Laundries. 















CASSELS & WILLIAMSON, 


MOTHERWELL, SCOTLAND. 





POTT 
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Locomotives, Steam Saloons, Wagons, Crossings, & all Rly. Requisites. 


S 





KERR STUART & CO. LD., 


5, BROAD STREET PLACE, LONDON, E.C. CALIFORNIA WORKS, STOKE-ON-TRENT. 


Cc 








All to London. 
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ROBERT STEPHENSON & CO., LTD, 


LOCOMOTIVE BUILDERS, 


Telegrams: Rocket, Darlington. Nat. Telephones: Nos. 200 and 300. 


ESTABLISHED AT NEWCASTLE 1821. 


Telegrams: Altiscope, London. 


LOCOMOTIVE 





LONDON OFFICE: Sanctuary House, Westminster, S.W. 


OF THE HIGHEST CLASS up to 
ANY SIZE AND CAPACITY. 


DARLINGTON. 


Codes: Engineering Standards, A B C (5th Ed.), Engineering Telegraph (2nd Ed.), and Kendall s, 


NEW WORKS OPENED AT DARLINGTON 1902. 


Nat. Telephone: No. 50 ictoria 





SPECIAL LOCOMOTIVES.—COMPOUND o 
SIMPLE EXPANSION, ARTICULATED, o 
OTHER TYPES WITH FLEXIBLE WHEE, 
BASE, TO SUIT ANY GAUGE OF Rall 

AND CONDITIONS OF SERVICE. © é 





3 








TIME RECORDERS. 


Measure the time you buy, — know 


3 




















the exact cost of each job. \ 2 

Fetime Checking Ba ag mg sas anges ys 
Gledhill-Brook Time Recorders, > | 
Market Street Works, Huddersfield | val 
W. D. MKENDRICK & CO., il 
Engineers, aa 
MOTHERWELL, N.B. |< 
HIGH-SPEED DRILLING MACHINES el 
BOILER AND GIRDER WORK. wiv a 

NA 

ns 

len) 

[| 

MAE yk 

GRICE’S CAS ENGINE CO., LTD. Ps 
GAS ENGINES. AA 
SUCTION GAS PLANTS. | [fy 
Carnoustie (Scotland) & Birmingham | [4 


SM 1448 
See illustrated advt., in issue of Dec. 6th. 


ORR, WATT & CO., 


Stee! Structural Engineers, 


ROOF AND BRIDGE BUILDERS. 


Hydraulie Pressed Steel me Flooring 
for Road and Railway Bridges, Buildings, &c. 


LANARKSHIRE BRIDGE WORKS, Cartin, 
MOTHERWELL. Scotland 


FANS 


INDUCED “DRAUGHT, 
DUST EXHAUSTING, &c. 


a 





D 
». 


os 


= 


EEE 


a) 








PI 


rR). 


aD 


Sa 


LONDON: 


11, Tothill Street, 
Westminster, S.W. 


25 


oo 


D 


The Best 


The handiest Steam Pump 
Requires no fixing 

Will work hauging on a chain 
Pumps the dirtiest water 
Wants no skilled attention 


On Sale or Hire. 


13 stzes always tx stock. 


52 pp List No. 10 sent free on application. 


Pulsometer Engineering C214 





"7s cog 


STEAM PUMP 


Da; 
- 


3 


5) 


Outdoor 
Pump 


Sees 


we 


SESS 


ae 


ox 
Fy 
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READING : 


Works, 
Nine Elms Tronworks. 


a 


aD 
») 


SS 


an 











UP-TO-DATE 





Ss. ‘RUSSELL & SONS, 

















Bath Lane, LEICESTER. D516 
Werf GUSTO, Firma A. F. Smulders, 
SCHIEDAM, HOLLAND. —~ 
DREDCING&EXCAVATING PLANT 
HIGH SPEED 








THES“ 


TURNER BRIDGE WORKS, 
AULT ten = 38) 52) 





BEDFORD 
ENGINEERING CO., 


Crane Builders, 


BEDFORD, ENG. 
D255 





MITCHELL-WILLIAMS PATENT 


LUFFING GRNES 


HIGHEST SPEEDS AND EFFICIENOY. 
Greatest Safety. 


THE MITCHELL- WILLIAMS CRANE CO., 
98, Leadenhall Street, London, E.C. D509 





Telegrams : Opanas, 


CRANES 









TURBO-PUMP 2s 
For High and Low Pressures. 
Complete Hydr. Installations, Water 
Turbines, High-Pressure Pipe Lines, 
ESCHER, WYSS & CO. Ld., Engineer; 
109, Victoria St., Westminster, S.W. Doe 


CHAINS & WHEELS 


FOR 


POWER TRANSMISSION 


HANS RENOLD L? 
Progress Works, MANCHESTER. 


ei * 8 














TIRLING (oi BOILER 








MACHINE CUT 
WHEELS. 


The REID GEAR Saye 


9 np. Paisley. 
See Tiinstrated advt, in issue of Dec. 6th awl 


R. G. ROSS & SON, Ltd. 


Sole Makers of 
“RIGBY’S PATENT ” (Trade Mark) 


Steam, Power & Air Hammers. 


‘For illustrated advt. see first issue of each month 
M191 
Steam Hammer p Works, GLASGOW. 


PUMPS. 


Direct-acting, Feed, Air and Service 
Pumps, Duplex and Centrifugal Pumps, 
Auxiliary Condensing Plant. ss 


Nichols Bros.. Gateshead. 


| ane a 





























GRAIN, CHILL & STEEL ROLLS, 


HEAVY GASTINGS sissy io tm 


a Speciality. 


R. B. TENNENT, Limireo, 











SM49 








COATBRIDCE, N.B.| | 
WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 
Telegrams: Wootton, Coalville. 
Brickworks Plant. Sanitary Pipe Plant 


CLAY-WORKING PLANT. aw 


Collierv Plant. General Millwright. 











The PATE 


STONEBREAKER 


FYNE CRUSHING sie ae 
GOODWIN aie N 


‘SCREWING MACHINES 


for Pipes to Séin. dia., Bolts to éin. dia., and 


SCREWING TACKLE. 











Williamson’s, © rows, Werks, Deaton ‘a 
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TURBO-ALTERNATORS 











TURBO-ALTERNATOR. 


3,500 B.H.P., 5,000 VOLTS, 1,500 R.P.M., 
3-PHASE, 50 FREQUENCY. 


OUTPUT : 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office— Supplies Dept. and Stores— 
CAXTON HOUSE, WESTMINSTER, 8.W. 39, UPPER THAMES STREET, E.C. 
Telephone—Gerrard 860. Tetephone—London Wall 8270. 
Telegrams—“ Siembralos, London.” Teiegrams—“ Siemotor, London.” 
“Tantalum” Lamps and Fittings—TYSSEN STREET, DALSTON, N.E. 
Telephones—Centra! 8388/9 and Dalston 2440. Telegrams—“ Siemodyn, London.” 
Works—STAFFORD. 
SYDNEY RANGOON SHANGHAI MEXICO 
ELBOURNE CALCUTTA TOKYO NEW YORK: 
SINGAPORE BOMBAY VALPARAISO TORONTO 
MONTREAL MADRAS BUENOS AYRES 
PENANG PEKIN RIO DE JANEIRO D510 


BRANCHES— 
BIRMINGHAM NEWCASTLE 


BRISTOL SHEFFIELD M 
CARDIFF CONSTANTINOPLE 

GLASGOW JOHANNESBURG 
MANCHESTER CAPE TOWN 








ACCUMULATORS. INTENSIFIERS. 
PRESSES 


for Baling Cotton, Yarn, Cloth, Wool, Fibre, Paper, Rubber, 
Scrap Metal, &c. &c: 


PUMPS, ELECTRIC, STEAM AND BELT-DRIVEN. 


Special Facilities for Grinding Bowls or Shafts up to 3lin. diameter and 18ft. long. 
Also Makers of HYDRAULIC LEATHERS & LEATHER MJULDS. 


LIFTS. 





ESTABLISHED 1850. 


oa Address— 5th Edition A B C and Al Codes used. 
Prelum, Manchester. Telephone No. 431 City Private Branch Exchange. 
Head Office & Works : Spl 1135 

Wrellington Street Works, nr. Manchester. 


| 
areal 











LENFIELD & KENNEDY, 1 


KILMARNOCK, SCOTLAND. 


ADVANTAGES. 
Perfect accessibility. 
No bottom Valve. 
Bucket (in which are 

mounted both the Suction 
and Delivery Valves) can 
be _ lifted, examined, 
and replaced very 





SLUICE VALVES, 














7 
STEAM & EXHAUST 7 ae 
VALVES, e The following sizes are 
Fy representative of the pumps 
a already made, but we have 
AIR VALVES, ns patterns for, and have made 
rd a considerable number of 
HYDRANTS. > other sizes : 
g 2in. x 6in. 
LE 4}in. x 20in. 
mS 5}in. x 36in. 
2 6in. x 24in. 
ALL CLASSES OF |e raged 
H 8iin. x 36in. 
3 9in. x 30in. 
RESERVOIR g 9}in. x 36in. 
3 10in. x 24in. 
IRONWORK |5 oo 10in. x 30in. 
ae = 113in. x 36in. 
RI 12%in. x 2lin. 
WATER FITTINGS. ISdin. x 30in, 
l6in. x 30in. 
19in. x 36in. 
20in. x 54in. 
203in. x 42in. 
CLOSED END OF 223in. x 36in. 


WORKING BARREL 23in. x 48in. 


ASHLEY’S PUMP, DOUBLE-ACTING, BALANCED TYPE. 





Recording Instruments, Pipe Scraping Apparatus, Hydraulic Rams. 
PENSTOCKS AND SEWERAGE FITTINGS. 
Accumulators, Pumps, and Pumping Machinery. 
KENNEDY'S PATENT COLD & HOT WATER POSITIVE METERS, 206,000 SUPPLIED. 
GLENFIELD PATENT ROTARY WATER METERS. 








SLUICES AND SHUTTERS FOR IRRIGATION WORK, 


Austin Trench Excavator 


with Bank Sloping Attachment. 








Can be used for either Tile Ditching, Sewer Trenching, or Digging 
Open Ditches. 
Its all steel construction, with manganese steel working parts, equips 


it for trenching any material except solid rock. Its positively self- 
cleaning buckets equip it to dig, without clogging, the stickiest clay 
and gumbo. Its multipedal rolling platform tractions prevent it 
from miring in any ground over which a wagon can be driven. It 
travels over country roads by its own power 14 miles an hour. It 
digs sloping bank ditches at a maximum rate of 9 lin. ft. 
per minute. The spoil is deposited on either side of the ditch. 
Motive power, steam or gasoline. 
We specialise in ditching machinery both for open ditches and pipe 
line work. These various machines are known to contractors as the 
“Austin Line,” manufactured by the F.C. Austin Drainage 
Excavator Company, comprising the following :— 

Drainage Excavator—Type A. Side Hill Ditcher. 

Drainage Excavator—Type B. Highway Ditcher. 

Drainage Excavator—Type R. Orange Peel Ditcher. 

Levee Builder. Pipe Line Excavator. 

Drag Line Excavator. Farm Tile Ditcher. 

Special Wheel Ditcher. 

Austin Sewer and Waterworks Excavator. 


Austin Combination Sloping or Vertical Bank Excavator, 









Send for Catalogue No. 226-E. 


F. C. Austin Drainage E 








Tea Driers. 012 





EC. 





Railway Exchange, vo €) N D O N, 
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JOHN FOWLER & Co. (Leeps) Lp 


ee 

















OVER HALF REFERENCES 
A TO USERS 
CENTURY’S ma 
ALL PARTS 
PRACTICAL OF 
EXPERIENCE. THE WORLD. 


























Branches in Europe, India & the Colonies. 


SSR a Ceara 


6. LOMBARD ST, LONDON, a. 


SPRING MOUNTED 


SINGLE CYLINDER 
or 
COMPOUND ENGINES 
for 


AGRICULTURAL WORK, 


HEAVY HAULAGE 
and 


Government Contractors, Home & Abroad. 








HIGH-CLASS 
STEAM ROAD ROLLERS 
ALL WEIGHTS. 


SCARIFIERS. 


WATERING CARTS, 








LONG JOURNEYS. VANS, &c. 
TRACTION WAGONS 
TRANSPORT and and 
TRAILERS, 


PIONEER WORK. 











ROAD LOCOMOTIVES, TRACTION ENGINES & TRACTORS. 
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T= =~ YARROW’S sHaLLOW-DRAUGHT STEAMERS. 


Seal 



































E 
D, al fh a ver PRY re ie , 
sr. YARROW mae spain 2s gHMLLOW- DRAUGHT nkvER STEAMER, ps STEBN-WHERL oy SCREWS wing TUNNELS, Su 
YARROW & CO., Ltd., GLASGOW. BE see eel 
SUCTION GAS PLANTS. 
FOR ELECTRIC LIGHTING, MINING, AND FACTORY PURPOSES 
Only 
AS 4 Fee y\4 High-Class 
Sn le tt | \e Engines Built 
KYNOCH LIMITED, 
BIRMINGHAM. a 
RANSOMES, SIMS & JEFFERIES, LIMITED 
; ; 


Telegrams— . C7 Telegrams— 
RANSOMES, IPSWICH TN ate read NY IN| ANGLIA LONDON. 





Tea Rollers, Straw-chopping Thrashing Machines. 


— Orwell Works, IPSWICH, and Palmerston House, 34, Old Broad Street, LONDON, FE. 0. 


{ C 
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ALFRED HERBERT LTD. 


12" x 60° UNIVERSAL GRINDERS IN STOCK. 











These grinders are 
made to our own design 
in our own works, and 
embody a number of 
features that our long 
experience has shown 


to be desirable. 


Machines can be seen 


in use at our works. 


Spl U65 





DELIVERY FROM STOCK. 


Heap OFFICE AND Widens Coventr y. 











WATER-TUBE BOILER 


THE 
FOR ALL PURPOSES. 


UCKLING’ 
DISTINCTIVE FEATURES. 


Perfect Circulation. Large Water Storage. Ample Steam Space, 
DRY STEAM. Clean Heating Surfaces. Saving in Space, Weight, &c. Highest Efficiency. 














vd eas at ee 





UNSOLICITED TESTIMONIALS. 
What USERS say: 


“The boilers you sent out are giving absolute satisfaction 
in every respect.” 











“ Boilers working extremely well.” 


“Supply another similar in every respect to last large one.” 


“No trouble whatever.” 


et se 
en 


“The evaporation per square foot of heating surface is very 


; 
Bes @ se 
wo pt j 
” Bea 
| io La 


; ee ey So wepey NOOR ERS r ~ * anes —— =, . . . . a il rs ard 
| J ES Seen once b2=4s ES high in comparison with most types o: Water-Tube Boilers, 


the steam produced. is practically dry.” 





oS) 








SUCKLING BOILER WITH EXTERNAL FURNACE unrivalled for Cleaning and Examination. 


By means of this furnace and combustion chamber the gases are thoroughly mixed and ignited, thus A Quick-Steaming Plant— Suitable for Export. 


giving plet ion before ig into tact with the cooler surfaces of the boiler. Adapted 
for any kind of fuel or methods of firing. Also suitable for utilizing the waste gases from furnaces, &c. 


=. THOMAS BEELEY & SON, L’ 


Q776 


Telagram: —3EELEY, HYDF. HYDE. MANCHE STEER. See our advertisement a fortnight ago. 
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ALFRED HERBERT LTD. 





THE PHOTOSTAT 


makes a shop print direct from the pencil drawing 


IN LESS THAN FIVE MINUTES. 


This means that shop drawings can be issued to 
the works almost immediately after the originals have 
been checked. 


Valuable time is thus saved. 


Other savings are :— 
Wages of tracers; 
Cost of tracing cloth; 
Time spent in checking tracings. 


THE PHOTOSTAT makes no mistakes—the print is a facsimile of the original. 
THE PHOTOSTAT will do all other kinds of copying work. 
THE PHOTOSTAT can be seen in operation at our works, 


DELIVERY FROM STOCK. 


idk OFFICE AND Works: Coventr y. 








Those who know most 


about PUMPS 
= 


use WEIR 


The most economical, 
® reliable and_— efficient 
Pumps manufactured. 


Standard Sizes. 
Interchangeable Parts. 


Delivery from Stock. 


Illustrated Catalogue S. IV. on 
application. 


G. & J. WEIR, [> aiscev: 


pe ao ine 
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JOHN LYSAGHT, ii 


ORB WORKS, NEWPORT, MON, 
Also Manufacturers of . « 
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CHILLED ROLLS CLOSE ANNEALING 
for Sheet Mills, Tin- 
plate Mills, &c. COVERs, 








SOLID WELDED 
GALVANISING BATHS. 





















PLATES 


BOILERS, 
SHIPS, 
BRIDGES, 
From hin. to Gin. chick. 
TO ALL SURVEYS. 








— 


iti icici LITY. 


Soft Welding and Flanging Plates for Furnaces 
and other Purposes. 










On Admiralty and Board of Trade Lists. 


Stewarts and Lloyds, d., 41, oswald Street, GLASGOW. 














“MOTOR DRIVEN LIFTERS “°° "3.c08sen 


BRETT’S PATENT. 


Illustration shows Lifters for 25, 8, 16 cwt. Battery. HAMMERS RAISED BY 
METAL CLUTCHES WHICH 


EFFICIENT, ECONOMICAL, RELIABLE. CONTROL BY HAND LEVER. 
ARE KEPT LUBRICATED, 


NO DRIVING BELTS. 
Particulars Sent on Request. 


BRETT’S PATENT LIFTER CoO., LTD., COVENTRY, ENG. | 


THE VACUUM AUTOMATIC BRAKE 
IMPROVED CYLINDER 


INTERNAL C.B. SOLID DRAWN 
PISTON STEEL SEAMLESS 


BALL VALVE. : 6 CASINGS. 


Standard Piston adhered to, enabling existing apparatus 
to be fitted with these LATEST IMPROVEMENTS. 


THE CONSOLIDATED BRAKE & ENGINEERING CO., LD, 27:5 


— SPENCER HOUSE, SOUTH PLACE, LONDON, E.C. — z221 
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Brussels Exhibition—Grand Prix. 
Allahabad, 1911. 
Roubaix Exhibition, 1911—Grand 













= |° 
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7 
HOPKINSON’S | =e : 
PATENT ‘ABSOLUTE: HOPKINSON’S fe —_ 
WATER GAUGES. HOPKINSON’S PATENT ‘ HOPKINSON’S PATENT 
Fig. 6440. PATENT “IPSED” DEAD- BLOW-OFF VALVE. HOPKINSON’S PATENT “TRIAD” JUNCTION VALVE. 
Automatically shuts off WEIGHT SAFETY VALVE. Fitted with Hopkinson’s “ ACCESSIBLE” Fig. 1000. 
water and steam when the Fig. 10. Platnam Metal Seats and CHECK FEED VALVE.: Fitted with Hopkinson’s Platnam Metal 
gauge glass bursts. Fitted : : Discs. Fis. 1320 Valve and Seat and Rotate Handle, 
with Hopkinson’s Safety With Hopkinson’s Platnam Metal &: ‘ enabling the valve to be rotated on its 
* Shields and Patent Safety Seat with controlled flow and lock-up Fig. 2540. Check valve can be examined seat so as to find a fresh bearing (this 
Plugs. weights, for high steam only. whilst boiler is under steam. ensures fluid tightness and durability). 
SPECIFY SPECIFY 
xq ft ” 
HOPKINSON’S “PLATNAM” METAL ca HOPKINSON’S “PLATNAM” METAL 
ie WHICH DOES NOT DETERIORATE LIKE 
= SUITABLE FOR BAD WATERS AND GUN-METAL AND OTHER ALLOYS WHEN 
SUPERHEATED STEAM. PATENT SUBJECT TO HIGH TEMPERATURES. 
a 
e 
-p an 


; @—“£" VALVES 


with Seats of 


HOPKINSON’S “PLATNAM” METAL. 





> HOPKINSON-FERRAN 





TI HOPKINSON’S pecometetaN 

: PATENT STOP VALVE, WEDGE “SILENT” AUTOMATIC EXHAUST VALVE. 
or St " 

pcg ono leat SLUICE VALVE. HOPKINSON'S PATENT “MAC” VALVE. Water sealed. 
Ba fs For Water or Exhaust : ‘ : yews x i i 

ves weight, cost, and leakage. Fitted with renewable valve and seat of Hopkinson’s With combined lever and steadying dash-pot. 

Fitted with Hopkinson’s Platnam Stam. ‘“‘Platnam’’ Metal. Flanged and screwed ends. 

Metal Seats and Discs. Fig. 2030. Inside and outside screws. Fig. 7050. Q607 


WRITE FOR NEW CATALOGUE, 338 PAGES, FULLY ILLUSTRATED, POST FREE. 


J. HOPKINSON & CO., LTD., Huppersricto, ENG. 


PNA Na 
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- BAILEY’S 


—“KOSTER” AIR COMPRESSORS— 


(PATENT 


fC a POINTS WORTHY OF EXAMINATION: EFFICIENCY, SIMPLICITY, 
SILENCE, ACCESSIBILITY, AND DURABILITY. ....... 








The “KOSTER” AIR COMPRESSOR is the most efficient 
machine for compressing air yet brought out. It has a very 
“high reputation on the Continent of Europe, most ot the more 
important firms using it exclusively. W. H. Bailey & Co., Ltd., have 
Class 1._BELT-DRIVEN TwWo-stacr compressor secured the sole license for manufacturing in Great Britain. 


THIS PATTERN IS STOCKED IN ALL SIZES, 40, 80, 130, 180, 250, 350, & 530 CUBIC FEET PER MINUTE. 
Horizontal Medium Speed and Vertical High-speed Forced Lubrication Compressors, Steam, Belt and Electric Driven to any size, 
COMPRESSORS FOR PNEUMATIC TOOLS.—In all Sizes. 

COMPRESSORS & COMPLETE PLANT for Raising Water from Deep Wells, 


a 

















AS WORKING IN BATTLESHIPS OF 40,000 I.H.P. , 





BAILEY’S 


“DAVIDSON” 
STEAM PUMP 


Simple, Compound and Triple- 





Expansion, with Rams or Pistons. 


The Smooth - Working Pump, 
Mechanical Cut-off. 


“THE PUMP «= 
 — |e SIMPLEST 
ns = SLIDE VALVE!" 

















The “DAVIDSON” Pump has a and rams jin. in diameter to the 





mechanical cut-off. largest size of pumping engine 
Its smooth and certain action is a with pistons 36in. in diameter. 

‘ ; : ates 

revelation to engineers with ex Many “DAVIDSON” Pumps have 


i f ly. 
Aico tesla les scetbeniid worked continuously for 15 years 


Its economy of steam is the highest without having the valve-chest 











yet attained. covers removed. 
It is at work all over the world 
in all sizes, from water pistons A RECORD for DURABILITY !! 











BR na nesta i ethane es fac ee er 
INDEPENDENT AIR PUMP & JET CONDENSER. DAVIDSON HYDRAULIC PRESSURE PUMP 
\ As supplied to many Collieries and large Works. For Pressures to 1, 2 and 4 Tons per sq. inch. 


_W. H. BAILEY & CO. LTD,__@ 


At the ALBION WORKS. SALFORD. MANCHESTER. 
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From [to 1500 H.R 
at 100 Revs. per Min. 






STANDARD COUPLING. 


BRITISH HELE-SHAW 


PaTeNT CLutcu C2?” 
Y SathersSt. OLDHAM. ; 









TOSCREW BOLT MAKERS 


Engineers, Wagon Builders, &c. 


This Patent Screw- 
mse MACHINE can be 
worked either by a 
Boy or GimL, and 
will screw at the rate 
of from 25 to 30 

of sin. bolts per day 
of ten hours, or other 
sizes at rtion 





As Supplied to 
Governments. 








Prices and _ particu- 
lars on application to 


EDWARD MERCER 
Sole Maker, Houiins [konworks, 
HOLLINWOOD. near aneiian,. 





FRICTION 
CLUTCHES 








GEAR WHEELS 


Machine ) Moulded. 
Q493 


GEO. JONES, LTD., 
LIONEL STREET, BIRMINGHAM. 





SUPPLIED TO THE PRINCIPAL GOVERNMENTS FOR THE 
NAVY, DOCKYARDS, &c., AND TO THE LEADING ELECTRIC 


LIGHT INSTALLATIONS, ENGINEERING WORKS, GAS ENGINE 
MAKERS, PRINTERS, MOTOR GARAGES, &c. &c. 


vr AD. OOO? Wid 


Money Savers to any Users of Machinery. 


Pay first cost in a short time, as Dirtied Oil, which has hitherto 
been thrown away, can be filtered and used again and again. 
























































Write for List of Testimonials and samples of work done by the Filter. 












No. 1. For users having only asmall quantity £ s. d. 
of oil to treat (no syphon), 17in.x 9in. 115 O 
No. 2. Two top chambers hold about 8 gal- 








lons oil, 22in. X 10in. ... 12. oe 210 0 
No. 3. Two top chambers hold about 6 gal- 

Jones ot], 97imn. % WGim.. ce dee | vee 3100 
No, 4. Two top chambers hold about 12 gal- 

Joma on; O0in. DOM. cic 00 ace 510 0 
No. 5. Two top chambers hold mes 24 Bh 

lons oil, 43in. X 23in. ... ~~ 9 9 @ 






Larger Sizes ¢ comeble of d- aling with some 250 to 500 Gallons 
Oil per week. Prices on ap — 


A.C. WELLS & CO.,""mzi=“* LONDON. 


DAVY BROTHERS, Lb. 


Engineers and Boilermakers, 


SS FE ES EE E™ EES Kes Boers. sicr0. 


































Telephone—44. 








~ 
500 TONS SHINGLING PRESS. 


Superceding Hammers for Shingling Puddled Balls 
and Piling Scrap. 


LARGER OUTPUT. NO FLYING CINDER. 
BETTER QUALITY IRON. NO CONCUSSION. 
CHEAPER FOUNDATIONS. LESS COST OF UPKEEP. 


iiniaianidiedminke 
NEWCASTLE & DISTRICT: Engineering Dept.. HARTLEY & HOPPER, 21, Moseley St., NEWCASTLE-ON-TYNE. 
Boiler Dept., OUGHTON & CROUDACE, Milburn House, NEWCASTLE-ON-TYNE. 
BIRMINGHAM & DISTRICT: R. W. LEACH, 31, Queen Street, WOLVERHAMPTON. 





SOUTH WALES: H. B. LEACH, Oxford Chambers, St. Stephen’s St. BRISTOL. o872 










BUCKTON 


MACHINE TOOLS 
FOR HEAVY ORONANCE 
TURBINES ENGINES BOILERS 
LOCOMOTIVES 
STEEL WORKS 
FORGES 
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VERTICAL 
UNIVERSAL HORIZONTAL 
CHAIN CABLE AND ANCHOR 
TESTING MACHINES 








JOSHUA BUCKTON & CO LTD LEEDS ENGLAND OO] S 













for Driving 





Dynamos, Blast 





Furnaces 
and Steel Works, 


Blowing Engines 


driven by 









Blast Furnace, 


| Coke-Oven 
GAS DYNAMO POWER STAT.JN OF THE GEWERKSCHAFT 


DEUTSCHER KAISER, BRUCKHAUSEN-RHEIN : and Producer Gas. 


12 GAS DYNAMOS, 32,200 B.HP. TOTAL CAPACITY. 










G101 









Wei 
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SCHUCHARDT & SCHUTTE, 


34, VICTORIA ST., WESTMINSTER, LONDON, S.W. 14, PALMER ST. 


Manufacturers and Exporters of High-class Machine Tools 
and Engineers’ Smal! Tools. 


AUTOMATIC GEAR 
HOBBING MACHINES 


The illustration shows one of our Baby size Gear Hobbers, for which there 
is at. the present time an enormous demand. 








if you are requi.ing a machine which will cut your spur, sp'ral, helical or 
worm gears quicker and b:tter and cheaper than any other write us. 


Before deciding on any other machine for your gears 


REMEMBER THAT 


Our system has stcod the test of years of experience. 
Only one cutter is required for each pitch. 
Perfectly formed teeth are obtained on all sizes of gears 


Quietness of running and accuracy are ensured. 
4° Nearly 3000 of these machines are in use in various parts of the world. 
Our. machines are built in a works specially erected and equipped for the 
purpose. 
Our newly published list H 1, fully describing these machines, is yours for the 
ask'ng. 
We build these machines in 13 sizes for gears up to 13ft. diameter. 














Acme Efficiency Means Low Cost 


The surest and quickest way to low cost cut of a single tool or less, fur any number of 
production in screw machine work is by the operations up to eight or ten. 
Acme Multiple Spindle Method. 







It will pay you to see what this machine will 





do on your work. The Acme will be demonstrated - 





It is the surest because the Acme makes 
any kind of parts that can be turned from metal 
bars, it finishes several classes of work which 


require rehandling by any other method, and the N.B.—Our Palmer Street Showrooms arz opposite St. James’ Park 
F Station on the Underground (new entrance). 





to you at our Palmer Street Showrooms and 






speeds quoted from your samples. 







product is accurate and uniform. 











It is the guckest because by working “all 
the tools at once” the Acme completes this 
work in a time which is not equalled by any Md 
other known method—the time required for the > 







~ 
Sf 
q — | 


SEAN 


SCHUCHARDT & SCHUTTE, 


Sole Agents for Great Britain, 


WESTMINSTER, LONDON. 


34, Victoria St. 14, Palmer St. THE ACME AUTOMATIC. 
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WRIGHT SON & GO., LTD. 


a as ae gs. = THORNABY & STOCKTON-ON-TEES. 


Telegrams: ‘‘ TEESDALE,’’ STOCKTON-ON-TEES. 




























LONDON OFFICE : 5, VICTORIA STREET, WESTMINSTER, S.W. 


ays po Wagon-Hoists, Steel Wagons, 
is ; Coal-Shippers, Heavy Castings, 
. BY ff Caissons, Crushers, — 
a Se See si Bt || Dock Gates, Conveyors, 
Eee SS M4 bn Bridges, Storage Bunkers, 
é Viaducts, Mining Plant, 
Roofs, Colliery Plant, 
Gasholders, Blast Furnace 
i Tanks, Plant, tc. 


















































HYDRAULIC COAL HOIST AT IMMINGHAM DOCK. 

















PUMPING MACHINERY 


“The results far outdistance anything that has ever been previously accomplished with a pumping engine.”—Prof. Orr’s Report. 


OFFICIAL TRIAL 
TRIPLE EXPANSION By PROFESSOR ORR 
Transvaal University. 
HIGH DUTY 
PUMPING ENGINE. 





ENGINE DIMENSIONS. 


Cylinders, 23, 43 and 64in. diam 

Rams, 3 single-acting, direct- 
coupled. 

Stroke, 3ft. 

Steam pressure, 180 lb. super 
heated, 120 deg. Fah. 


ENGINE RESULTS. 


Actual water pumped into reser 
voir per hour, 106,353 gallons. 

Effective head in one lift, 
975°6ft. 

Steam consumption per |.H.P. 
per hour, 10°324 Ib. 


DUTY. 
In water actually delivered into 
reservoir 183°6 million foot Ib | 
= ‘ tee ix _ i per 1000 Ib. of steam. 
Mines, &c. &c. a a Oe il iio Ae eel Combined Mechanical Efficiency | 
. ae of Engine and Pumps, 93 i, 


ONE OF FOUR 


SUPPLIED TO 


THE RAND WATER BOARD. 








Makers of 
Pumping Machinery for 
Water Works, 
Sewage Works, 





WORLD’S RECORD FOR STEAM ECONOMY. 


HATHORN DAVEY « CO., Lto., LEEDS 





THE ENGINEER 


Xxvil 












___g_ INVALUABLE 
sa CM) ENGINEERS 





gFtEt 
































ENGINEER 
, CAN AFFORD 

} to BE WITH 
} “OUT A STOP 
WATCH 


; “It is an Indispensable 
” feature of his commercial 
equipment. 
Without a “Stop” Wates an Engineer is as 
vad y handicapped to discharge his responsible duties 
asa navigating officer would be without a sextant and compass. 
Price need no Jonger be a deterrent, as the resources and enter- 
prise ofthe H. White Manufacturing Co. have produced a series of 
Engineers’ Watches, scientifically buiit, free from all unnecessary 
complication, fully 30°; cheaper and 100% more reliable chan 
watches of the old types supplied by the ordinary retail 
jeweller. . « The Company’s New ‘* Britannia ” Wich, an Inde- 
t Centre S ds 30-minute Recorder, with thoroughly 





reliable lever movement, compensation balance and crystal front, with fine 
gun-metal cases, Forwarded to any part of the world at the Company's own 
risk, up receipt of 22 10s, With penatiful Louis XIV. Style 
Cases and Dial - thin type (as photograph), @2 25s. In fine Keal 
Gold-filled Cases, &4@ 4s.—a wonderful watch! !n Heavy Substantial 
Solid Gold, Government Stamped Full-hunting Cases, 28 15s. 
watches guaranteed Non-Magnetic. 
Local dealers’ “‘ just as good” are not anything like as good. The H. White Manufac- 
turing Co.’s ‘‘ Britannia” Watches are the latest and best Chronographs on 
the ariet. Colonia) Orders engage Special Care from a member of che firm and executed 
with the greatest fidelity, Watches are despatched promptly after being subjected ee 
Tests. Oolonia) purchasers effect an almost incredible saving as compared with Colo’ prices, 
1/6 (Brit. poss.), elsewhere 5/-. Guide Book of Watches and other — 















sent post paid to any part of the world upon receipt of post-card mentioning Engineer 


H WHITE 5" 104. MARKET St-Mewss, MANCHESTER. 





























Se 


MARINE TYPE Large Compound Duplex CO, Machine with 
Two Gas Condensers in Tank base. 


and Metallic Packed 


Independent Liners 
Pistons. 


’ Compressors have 





. [|THE LIVERPOOL REFRIGERATION CO., LTD. 


” CONTRACTORS TO H.M. ADMIRALTY. 
COLONIAL HOUSE, 


Telegrams—“ Polar, Liverpool.” 


G128 


Telephone —6897 Centra’. 





ICE & REFRIGERATING MACHINERY 


AMMONIA COMPRESSION 
AND CARBONIC ANHYDRIDE SYSTEMS. 


LIVERPOOL. 





STRAUSS TRUNNION BASCULE 


AND 


STRAUSS DIRECT LIFT BRIDGE - 
DESIGNS 


For HIGHWAYS & RAILWAYS over NAVIGABLE WATERWAYS 











STRAUSS HIGHWAY BRIDGE, UNDERNEATH COUNTERWEIGHT, = | 
CHICAGO. 


STRAUSS DESIGNS apoprtep sy: 
UNITED STATES GOVT. at Buffalo, n.y. 
PANAMA CANAL COMMISSION for catun River. 
CANADIAN GOVT. pept. Rys. & Canals and Dept. Public Worxs. 
HARBOR BOARD, COPENHAGEN, for knippies Bridge. 
Sr. PETERSBURG for Palace Bridge across the NEVA. 


CAN. PAC. RY. NEW YORK CEN. LINES and 30 other RY CO.’S. 


SKETCHES & ESTIMATES FURNISHED ON REQUEST. 


THE STRAUSS BASCULE BRIDGE Co. 


MAIN OFFICE: G19 


MONTREAL. CHICAGO, U.S.A NEW YORK 



































~ 

; - VALOR ” OIL FILTERS. 
: (Patent No. 12,359 May, 30th, 1903.) 

For filtering dirty oil that is fit to 
, use for lubricating purposes. 
. HE MONEY YOU WASTE 
. every week through not filter- 

ing your dirty oil would soon pay 


for the “ Valor” Patent Oil Filter— 
and leave a handsome profit 
- besides ! 





\Price from 


39/- to 120/-. 











Full Descriptive List will be sent on application to Q824 
} THE YWALOR COMPANY, LIMITED, 
te ASTON CROSS, BIRMINGHAM. 














“ 


Write for the 


PATERSON 
“RED BOOK” 


WATER 


SOFTENING & 
FILTRATION 


Te Paterson Engineering Company, Ld. 


20, Amberley House, Norfolk Street, London. 


THE SCOTTISH FIRM 
RIGIOLY SPECIALIZING IN 


WATER PURIFICATION. 
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‘They stand the strain.” 





Williams’ Drop-forged Wrenches. Prices. 





it. 


Why do prices on Wrenches 
vary so greatly ? 


They don’t! 
The difference lies with you! 


All prices you ever received on 
Wrench inquiries differed only 
on the thing you didn’t specify 
—quality. 


Perhaps you didn’t specify 


Williams’ Quality. 


It will pay you to buy the maxi. 
mum in service-giving qualities. 


The most comprehensive Cata. 
logue (pocket size) of drop. 
forged service-giving Wrenches 
is just out and free; send for it. 


Any dealer will be glad to 
sell to you Williams’ Superior 
Drop-forged Wrenches. 


J. H. WILLIAMS « CO. 


SUPERIOR DROP FORGINGS, 
49, Richards St., Brooklyn, N.Y. 

















H. W. KEARNS & CO. 





No. 3 SIZE STANDARD MACHINE. 


FULL CATALOGUE ON 


LIMITED, 


Machine Tool Makers, 


BROADHEATH, MANCHESTER. 


SPECIAL FEATURES. 


PATENT DRIVE by means of endless belt and spur gearing whereby extreme 
smoothness of cutting under the heaviest cuts can be obtained, and for the higher 
speeds of the Machine all gearing can be disengaged, rendering it capable of drilling 
silently and well at high speeds. No bevél or mitre gearing is employed in the 
main drive, thereby obviating the chatter and jar usually associated with such 
gearing. 

STATIONARY HAND WHEEL to the Facing Slide Adjustment, whereby 
accurate adjustments can be made to same whilst the Machine is running. This 
mechanism represents a very marked improvement on the many sun-and-planet 
motions usually used in such cases. Changes from hand to power feed can te 
instantly made by means of one lever only, and without the use of auxiliary detents 
to the gearing. 

REVOLVING MECHANISM TO TURNTABLE, enabling the Detachable 
Turntable to be revolved with the utmost ease even when supporting the heaviest 
weights, and also allowing the quartering stop to operate with much greater accuracy 
than would otherwise be possible. The mechanism is such that whilst adjustments 
are being made the weight of the table is carried on thrust washer of novel design. 

SINGLE BELT DRIVE AND PATENT CLUTCH, enabling all changes 
of speed to be made from the front of the Machine. The Patent Clutch is so sensi- 
tive that very fine movements of the spindle can be made. The convenience of this 
will be readily understood for setting and changing Roring Tools. The Speed 
Changing Device is arranged so that only the gears actually needed are in mesh for 
any desired speed. 

RAPID POWER TRAVERSE is fitted to the Longitudinal, Vertical and 
Transverse Motions. It is self-contained with the Machine and is extremely sens! 
tive, so that the amount of hand adjusting required is practically mil. All laborious 
work on the part of the operator has been eliminated, and you may say that the 
Machine can be practically set up and worked by the manipulation of a few levers. 


The ACCURACY and WORKMANSHIP of every Machine is guaranteed. 


APPLICATION. 








ATENT HIGH-SPEED SURFACING, BORING, MILLIN 
AND DRILLING MACHINE. 
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BRAY 


INCANDESCENT GAS BURNERS ~ 
Sig 


\) eae 

. “ A SELECTION 
3 a J of burners for 
A low-pressure service in 
; Upright and Inverted 
types, also for use 
with Petrol-Air-Gas. 

The illustration shows a combination of an enamelled 


iron shade and an Inverted burner suspended on a 
flexible pendant specially suitable for lighting 


MILLS, WORKS, DRAWING OFFICES, 
WAREHOUSES, &c. 


The shade is fixed by bayonet slots, 
the glass is similarly fixed, an ideal 
arrangement for maintaining 
efficiency and saving time. 

























Iron Shade. 






















For further particulars 
and prices write to 


GEO. BRAY & CO., 


Ltd. 
LEEDS. 








Tr, _ 





SCHUCHARDT & SCHUTTE 


Telegrams—LniTiaANDUM. 
*Pnone—GkERRARv 5627 (2 lines), 
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WERKZEUGMASCHINENFABRIK. 


SOLE AGENTS— 


34, Victoria St. WESTMINSTER, S.W. 





Showrooms— PALMER ST. 











LARGE 
STOCKS. 






QUICK 
DELIVERIES. 

















HORIZONTAL BORING, DRILLING, TAPPING & MILLING MACHINE. 








Made in all Sizes. Single or in Combination for Special Work. D4e9 

















BATES’ — 
OIL ENGINES 


Specially designed for using 


CRUDE or REFINED OILS. 





LOW FUEL CONSUMPTION. EFFICIENT. 
Sizes: CLEAN RUNNING. 


2 to 120 B.P.P. Quick Delivery. 


WRITE FOR CATALOGUE. 


W. J. BATES & Co., L™ 
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WORTHINGTON 


“TRADE MARK, HIGH GRADE 


CENTRIFUGAL PUMPS 





have now been STAN DARDISED 


and can be supplied with standard position 


of openings FROM STOCK. 


Interchangeable Parts. 


Highest class 
Material and 
Workmanship. 





Reasonable Prices. 





Ali Pumps fully tested before leaving our Works. 





WORTHINGTON PUMP CO., LTD. 


153, Queen Victoria Street, LONDON, E.C. 


Branches vod Principal Cities & Towns snnsenene the World. 





tntnieers sine of 


Horizontal and Vertical Duplex FEED PUMPS, Compiete CONDENSING PLANTS 


COOLING TOWERS, AIR COMPRESSORS, POWER PUMPS, 


WATERWORKS PUMPING ENGINES, MARINE PUMPS, WATER METERS, 


Y1039 


FEED HEATERS, SEWAGE PUMPS, VACUUM PUMPS, &c. &c. 
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ROBERT HUDSON, 


Manufacturer of LIGHT RAILWAY MATERIAL & Contractors’ Plant, 


Address all enquiries 


HeaD'otrice wos GILDERSOME FOUNDRY, »“ 


Telegrams and Cables: FOUNDRY, GILDERSOME. LEEDS I Ny 71 

















Codes used : Telephones : 
ABC (4th & 5th Editions). 2 Morley. London Otnce: London Telephone : 
Western Union and Private. 14 Leeds (Central). SUFFOLK HOUSE, CANNON STREET, E.C. 3162 P.O. City. 

Complete | = 
detailed 
Catalogue 
of Light Estimat:s 
Railway for the 
Material entire 
forwarded ; 
free on equipment 
request. of a light 

Sites va Railway 
Colonial & f 
Foreign of any 
require- desired 
ments a capacity 
Speciality. submitted 
Quo tations frve on 
given request. 
C.LF. any 
port in 
the world. i 












E. 569.—Light Locomotive with Train of Side Tipping ‘trucks on 2ft. gauge Light Railway. 


WE KEEP LARGE STOCKS OF LOCOMOTIVES, TRACK, SWITCHES and CROSSINGS, TURNTABLES and ROLLING STOCK, and CAN EQUIP 
A COMPLETE LIGHT RAILWAY AT THE VERY SHORTEST POSSIBLF NOTICE 













E. 396.—Left-hand Switch and Crossing E. 116.—Turntable with Flush Rails, 
with Switch Box and Lever. for use inside factories, &c. 


E. 456.—HOPPER WAGON with Side 
Discharge Doors. 


= Sizes from 20 to 400 cubic feet capacity. 





¥. 577.—Closed Goods Wagon for use on Narrow Gauge Railway 











= E. 457.—Patent Pressed Steei ————— 
=! £.96.—Side Tipping Truck Colliery Tub, with well bottom. E. 585.—Steel Sugar Cane Wagon. 


for Diamond Mines. 


E. 592.—Steel Barrow. 























919 


ed 





Dec 27, 1912 


THE ENGINEER re XXXi 








“VULCAN” Patent 


compound Hydraulic Ram 
0 





write for Catalogues of Hydraulic 

Rams, Rock Drills, Air Compressors, 

Pumps, Water and Steam a 
Manufactured by 


H. P. VACHER, 
Hydraulic Works, WINCHESTER. 


DRAWING INSTRUMENTS 
and MATERIALS. 


Engineers’ Photo Papers, Tracing Cloths, 
Surveying Instruments. Tracing Papers. 


“ARCOGRAPH” PHOTO COPIES. 


J. HALDEN & CO., LTD. 


Albert Square, 15 & 17, Broadway, 
»: Manchester. London, 8.W. Q523 








WILLANS & ROBINSON, LTD. 


VICTORIA WORKS, RUGBY, ENGLAND. 




















WILLANS DISC AND DRUM 
STEAM TURBINES. 


High-Pressure, Mixed-Pressure, 
Back-Pressure and Exhaust Types. @ 















WILLANS-VICTORIA HIGH-LIFT 
TURBO-PUMPS 


FOR COLLIERIES, MINES, &c. 


WILLANS-DIESEL 
OIL ENGINES. 


Spare Parts Interchangeabie in 
accordance with 
our Standard. 



















Low Fuel Costs. 





_ WILLANS HIGH-EFFICIENCY 
SURFACE AND JET CONDENSERS 


FOR USE WITH ALL TYP<cS OF 
STEAM ENGINES AND STEAM TURBINES. 























5500 K.W. DISC AND DRUM TURBO-ALTERNATOR. 
SHEFFIELD CORPORATION. 


illustrated Pamphlets on 


Application. 























PRIESTMAN 
BROS \ LTo: 


s LONDON 

















UP-TO-DATE 












ADVANTAGES— 


HIGH-SPEED 


lic 
Presses 
of all 
Types. 





ismeees 
 experi- 
ence in 
manu- 
- facture. 


Hydrau 











BETTER FORGINGS. 

INCREASED OUTPUT. 
SELF-CONTAINED. 

NO PUMPS OR ACCUMULATOR. 
NO EXPENSIVE FOUNDATIONS. 
LESS WEAR AND TEAR. 


COMPOUND CONDENSING DUPLEX PUMPS, two high-pressure, cylinder 14in. 
diameter, pump rams 8in. — all working 15in. stroke. JET CONDENSERS, 
capacity 20,000 gallons r hour. 

R.& FOUR-CYLINDER VERTICAL FIELDING GAS ENGINE, 150 B.IL.P., for quick 
delivery. 

NEW STEEL PETROL LAUNCH, 26ft. long, £200. 








FIELDING & PLATT, L 





LATEST PATTERN. 


QUICK-ACTING 1200 t. PRESS. 


A1830 


GLOUCESTER. 
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| VICKERS LIMITED. 


ARMOUR PLATES. PROJECTILES & EXPLOSIVES. 
FINISHED GUNS. GUN FORGINGS. | 





























Forgings and Castings of every description. 











ree ee TtCubias 
rer are er 
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HIGH TENSILE 
STEEL TYRES. 


** Australia Brand.”’ 





for Locomotives, Carriages, and Wagons. 


STRAIGHT AXLES 





2 MOTORS. 





The satisfactory operation of ‘‘ Vickers” Motors is duc to 
the careful attention paid to their design and construction. 


Lae, ; | 
Heating is effectively reduced by making the Armature | 





Coils of ample size and by the provision of suitably positioned 
ventilating spaces. 


SOLID CAST STEEL REVERSIBLE and 
NON-REVERSIBLE CROSSINGS. 


The Motors are highly efficient, and their construction 


is robust. All needless parts are dispensed with, and there 





is an entire absence of fragility. 


Complete electric driving schemes submitted on receipt 
of particulars. 


LOCOMOTIVE CRANK AXLES. 


River Don Works, 
SHEFFIELD. 
j Agent for France: EUGENE BUISSON, 9, Rue de Nemours, Paris. 


GF 


The Electric & Ordnance Accessories Co., Ltd., 
ASTON, BIRMINGHAM. 


Proprietors ° VICKERS .uimirTeEo. 
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(Reg. Trade Mark ) 


























SMALL TOOLS. 


VANADIUM uicx-power DRILLS 





are manufactured from a special Vanadium steel made at our Sheffield Works, which secures 
a longer life, and enables higher speeds and greater feeds to be used without fracture. 


ADJUSTABLE REAMERS (NEW DESIGN). 


VICKERS Adjustable Reamers will 
take a finishing or a roughing 
cut with equal success. They are 
extremely simple in operation, a 
turn of the adjusting key only 
being necessary to lock them to 


the required diameter. 








For repetition work of every descrip- 


tion they are the standard tools. 


An exceptional range of adjustment 
is made possible because of the 
special design of cone bolt, by means 
of which the blades are expanded. 


The standard tools for efficient and economical drilling and reaming. 


SMALL ARMS AND TOOLS DEPT., 
Vickers House, Broadway, 


WESTMINSTER, S.W. 





ee ee ee Nee 


An Alloy of 
Aluminium with sl 
the There is 
Strength practically an 
and Hardness of unlimited 
Mild Steel, range of uses for 
but having only this 
One-third alloy, including 
of its weight. sound 
ees producing 
Will not rust. apparatus of all 
—— kinds. 
Unaffected by 
sea water. 
Vickers House, Broadway, 
WESTMINSTER, S.W. 
Licencee and Distributor for the United States— 
The American Duralumin Company, Hanover Bank Building, Nassau and Pine Streets, New York. 
aS SSS Haaan5>SSEESSSSSZZX 
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ROBEY & CO., LTD. 


LINCOLN. 
LONDON OFFICE - - 79, QUEEN VICTORIA STREET 


XXXIV 














WINDING ENGINES WITH PATENT 
OVERWINDING & OVERSPEED GEAR. 


AIR COMPRESSORS WITH PATENT 
DISC VALVES. 


DROP VALVE DRIVING ENGINES, 








CATALOGUES ON APPLICATION. 

















LONDON, E.c. 


BOLLING « LOWE, ..0%?e™. 2°, 


merly Wm. Bird & Co. 
Codes Used ABC, Ai, and Engineering Telegraph. 


Engineers and Merchants (*°"repiucnea 1027, 
Established 1860. 


Contractors to the Admiralty, War Office, Crown Agents for the Colonies, &c. Agents for Foreign om 
LIMITED. 


PLANS AND ESTIMATES °°  'S2.cristion of 
A e & MACHINERY, TOOLS, RAILWAY & TRAMWAY MATERIALS, PORTABLE RAILWAY, MINING . CONTRACTORS’ un 
avktte Mareen FOUNDRY, LEEDS. 


oe LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 
































All Sizes and to suit any Gauge of Railway. 
Prices, Photographs & full Specifications on application. 


Telegrams—Loco, Leeds. Telephone—National 3540. 
Codes—A 1, Lieber’s. ABC (4th and 5th Editions). F35a 


WALKER BROS. (Wigan) LTD., 


AIR COMPRESSING & BLOWING a 


WITH LIGHT DISC VALVES 
TO NEW PATENTS. 




















Wilde and Petrie’s 
Patent Overwind 
: and Overspeed 

CONTROLLER. 





\ PAIR OF COMPOUND CORLISS TWO-STAGE AIR TWIN TANDEM COMPOUND WINDING 
ENGINES. 








COMPRESSING ENGINES. 


“INDESTRUCTIBLE” TYPE VENTILATING FANS for Steam or Electric Driving. 
WINDING, HAULING AND GENERAL MINING MACHINERY. 


va70 NEW BROAD STREET HOUSE, E.C. 








i PAGEFIELD IRONWORKS, WIGAN. 





















































AIR COMPRESSOR S- BROOME: WADE, = 
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HENRY BERRY & CO. 


Croydon Works, LEEDS, ENGLAND. 


BERRY’S PATENT 


Hydraulic Working Valves 














STOCK of MACHINES 
Fixed Hydraulic Rivetters 


from 5ft. to 17ft. Gin. gap. 


Portable Hydraulic Rivetters, 


all sizes. 


Belt-driven Pumps, 


all sizes. 


Steam Pumps, 


several sizes. 


Hydraulic Accumulators 


3in. to 15in. rams. 


Flanging Presses, 


several sizes. 


sz. ae. ac. a&c. 


WRITE FOR PARTICULARS. 








dome 
a8 


HYDRAULIC SHEARS. 


| HYDRAULIC MACHINERY 


OUR SPECIALITY. 




















rinse Sid 





|| THE LEEDS FORGE Co.,Ltp., LEEDS. 


Pioneers in the Design & Manufacture of Pressed Steel Underframes & Bogies, All-steel Railway Wagons, ecinitis ean Gee re 


Stina = 











INDIAN STATE RAILWAY (Oudh and Rohilkund Railway) BOGIE RAIL WAGON. 60 
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HADFIELD’S 


STEEL FOUNDRY CO.,, Ltd., 
SHEFFIELD, 















FOR 


LOCOMOTIVE 
WHEEL 
CENTRES 


GENERAL CASTINGS, 













Fs 











THREE LINKS IN A CHAIN 


as evidence in favour of the Paxman make of Gas Engine and Suction 
Gas Producers. Our complete catalogues set forth other advantages 
obtained by installing the Paxman make, not the least of which is 
our position to advise as to the most suitable power to install, either 
steam or gas. 


Type illustrated made from 40 h.p. and upwards. 


DAVEY, PAXMAN & CO., L™: Colchester. 








OUTPUT plus SAFETY. 


More and better work is obtained when shops have an efficient lighting 
service. It is also a real safeguard against accident. 


B.T.H. ENCLOSED ARC LAMPS 


are specially recommended for lighting shops, factories, mills, &c., 





























Some of their advantages are :— 


Electrically and mechanically sound and durable. Rivetted joints throughout. 
Reliable operation. Easy trimming. Long burning. Clean white light. 


The British Thomson-Houston Company, Ltd. 
Works: Rugby and Coventry, England. London: 83, Cannon St., E.C. 


ICE-MAKING AND REFRIGERATION. | 


OVER s600 MACHINES SOLD. 


AMMONIA, CARBONIC ACID, COLD AIR, for tse on land and on board ship. ss 
THE LINDE BRITISH REFRIGERATION CoO. LTD., 











SEEMS. SRM ye aE = SIRES st 


Enclosed Arc nt 

































































Telephone—Nos. 5841, 5642 BANK. 35. QUEEN WICTORIA ST... LONDON, E.C. Telegraphic Address—SEPARATOR. LONDON. 1 
LONDON OFFICE: WORKS : 
Oakengates, 
22, Billiter Street, E.C. Salop. 
BLOWING ENGINES. PUMPING ENGINES. COY., LTD., ; 






MINING AND HEAVY MACHINERY. LARGE CASTINGS—PLAIN OR MACHINED. wa: 
STEAM, HYDRAULIC, OR GAS ENGINE WORK. ROLLING MILLS, &c. &c. 








Sa |! 
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printing. .—George Reveirs, 


stoke E. 
E PARED to 8 {SUB RMIT EST TEA for tor. all ai! DESCHAE: 
are PR oe UBM “THE 


* auihia Haat lishment since its ta Commencement. xen 


Established 1868 p, Shain ae orelgn 


nd 
‘pormation on on appltsation, 1, Chancery-lar -lane, Lon London, Ww. v.C, 


atents.—G. F. Redfernand Co., 
CHARTERED ety iF scares, } 15, South. 
Hisar eC boralgn & ted onial I ts obtained at Fixed 
and Moderate seco Designs and, Trade “ patered 
at home and abroac Circular of Sia ; 
on Caer 7 an No. 4492 Central. Teleg. Address: 
“Tnve : 


Patents. — Harris 
ARTERED PATENT AG 

ner eedon, W.C. (Hstabinned 186) rte te 
USLN ESS connected with Patents in ted K 

te cle ynies, and all foreign countries. t eLisedlecotelintormen’ 

tion gratis. *"Attendance in the Provinces at moderate charges 

A Chart « of 187 Mechanical agg pos with description of each, 

- free 61, Tel. Ad., Privilege, London. ‘Tel. No,, Holborn 2765 











atents in all Countries, Designs 
and Tyan izodon, WO. Cer naan 
sh we Cj oHARTERED PATENT oot 
rg 1o% * Lon — Telephone : 7424 Cen’ L 
atents.—Messrs. Vaughan and 
SON ‘Established 1853), Bettiah Fore! and Colonial 








TS, transact m of business 
mel: on Patent Werlerentie = “A Guide te 
Inventors,” free 7, Chancery-lane, London, W.C. 
Telephone, 13,591 Ae 

ee and Spooner, 


CHARTERED tate) rot ENTS. 


BRITISH, FOREIGN, and COLO} NIAL PATENTS, 
pt ADE MARKS, and DESIGNS obtained at fixed and 
moderate charges. Every description of business connected 
with PATENTS undertaken, md for free copy of our 

UIDE TO PATENTS,” i912, Sth Edition, giving ful) 


info te ation and fees. 


323, High Holborn, London. am205 


BULL'S METAL & MELLOID 00., 


Woker, nr. Glasdow. 
Tel.: MuLiow, YORER. Nat. Tel.: 182 CLYDEB - NK. 
BULL'S METAL.—Propellers, Bars, Sheets, — Rod 
Valve fein Se Conde lenser Stays and Plates, &c. 
pg oy ise le Mark).—Condenser and 


Boiler 
seat Peeoed, &e. 
HIGH OPENS! ive sod Pats Bar, Shore, to 


Admiralt; Te 120 
WHITE META —Tempalto, Babbitt’s ee 


PATENTS 
CRUIKSHANK & FAIRWEATHER, LTD., 
Chartered 


Patent A 
62, St. Vincent St., G SaGW, & 
65-66, Chancery Lane, LONDON. 
British Soreign & Colonial Patents obtained. 
TRADE MARKS REGISTERED. 
am2ll_) 


\ Handbook Post Free. 














METAL SAWING 
MACHINERY 







MACHINES IN USE, 
See Lilustrated Advts. last week and next, 





RAILWAY 








BUFFER- TURN- 
STOPS TABLES. 


RAILWAY ACCESSORIES OF ALL KINDS. 
Telegrams: SUMMERSON, DARLINGTON. 

THOMAS SUMMERSON & SONS, LTD... DARLINGTON. 

London Office: SANCTUARY HOUSE, WESTMINSTER, S.W. 











Zinc and Copper Roofing 
“Drop-Dry’’ Glazing. 


(PUTTYLESS.) 


Many thousands of feet fixed in all parts of the World. 
Illustrated Catalogue sent on application. 


BRABY’S 


Chief Offices: 352 to 364, EUSTON ROAD, LONDON, N.W. 














EXTRUDED BARS 





FOR 


High Duty 


| Of any Pls Plain or Specia} Section, in Brass, Copper, Yellow Metal Mangan 
re, 


ese Bronze, Delta Alloys, &c. 


Castings, Forgings, Stampings, Sheet, Tubes, &c., hey Metal and other Alloys. 


THE DELTA METAL C0., LTD.,"9=* Onsom7tsis KONRO™ Se 








» Rapid 


Steam Raising 


use 


BENNIS 








b i, te | 

















Machine Stokers ee cr 

Write for — fa) ie) 

Smokeless Cheap iia aI 4 < ny Sram i oi 
pamphlets +, io) 113miles per hour Engineg) 

BENNIS & CO., Ltd., b ee oe O 

| Little Hulton, Bolton. 2a INVINCIB 2 
Bolton, _ 4 
“fof the 25 BP. TAT ROT 

= 44 

~CRAN ES 4 The Engine that can travel at this record-breaking speed 4) 

A will take you up the stiffest hills without faltering, and 4 

ROYCE L| M ITED 2) reveal an enduring disregard for roads or adverse conditions. (2) 
x4 be Catalogues and complete specification on application. a 

Trafford Park, Manchester. a CLEMENT TALBOT, L:TD,, Automobile Manufacturers and Engineers, Ps 
we at hones - r ee rams: Splax2ls J Barlby Road, Ladbroke Grove, London, W. Qi 
- QSTSSLSSSISSSSSSSSESSSSSASSSSSIISSSHTSHTSSSHTS 








J. & E. HALL, L™ 


Makers of CO, and sak? 


Refrigerating Machines 


AND 


Halford Motor Vehicles. 


10, St. one LH mw = ion, E.C.. and 
Kent. Spl AM165 





The enormous output of our 
MANZEL OIL PUMPS 


(The leading Force-feed Oylinder Lubricators) 
enables us to offer them to e builders at 
comparatively low prices. 


You might as well have the best. 
It costs you no more 
Send for complete price lists to Spl am 21 


BRITISH MANZEL OIL PUMP CO., Carlisle. 


DERMATINE 


Pump Valves xi Patent 


Maintain a High Vacuum. Spl Am215 

Write for List No. 20, to Sole Manufacturers of Dermatine. 

DERMATINE Co., Ltd., Neate St., London,S.E. 
Tel. Add.: ‘‘ Dermatine, London,” Tel. No. 31 Hop. 


HULSE & CO., L>- 


Ordsal Works, MANCHESTER. 
HIGH-CLASS 


MACHINE TOOLS 


SPECIAL & STANDARD. Spl. ™138 
See Illustrated Advertisement, Dec. 6th, page 45. 


OVERHEAD 


ELECTRIC CRANES 


AND 


LOCO. STEAM CRANES 

















ALEXANDER JACK & CO., 
Whitegates Eng. Works, 
MOTHERWELL. $66 





LANCASHIRE,CORNISH& MULTITUBULAR 


BOILERS 


WM. WILSON and CoO., 


Lilybank Boiler Works, Glassow. ame 


THE MOTHERWELL BRIDGE CO. 


BRIDGES, ROOFS, PIERS, TANKS, DOCK GATES, 
Structural Work, Hydraulic Pressed Flooring 


Teens: MOTHERWELL, N.B. ‘xc 73" 


London Office : 82, Victoria St., Westminster, S.W 
See illustrated advt. last and next week. 8M120 


SUPPORT — INDUSTRIES. 
Made 
pore theron 
4-Jaw Chucks 
py Reversible Jaws 
i and Solid Bodies. 
Serews have double 
Thrust Bearings 
(10in. size and upwards). 
Stock Sizes: 4sin., 6in., 8in., 9in., 10in., 1?in., 
{4in., 15in., 16in., 18in., 20in., 22in., & 24in. dia. 
Price Lists and Discounts on application. 
Manufactured by On ApMIRALTY List. 


F. PRATT & CO., LTD., 


Eagle Iron Works, HALIFAX, England. 
London Office: 7, Laurence Pountney Hill, E.C. 1375 
















VALVES 


TURNBULU’S SAFETY STOP, CHECK 
SLUICE & REDUCING VALVES. 
Send for Valve Sheet. 
ALEX. TURNBULL & CO., Ld., Bishopbriggs. 
Telegrame—V; alve, Glasgow ; also Steering, Glasgow. X2 





Contractors to H.M. Government. 


HANDLE 






MAKERS. 


BURLEY 
HORNBY ORE SSON Lr, 


CRAIG & DONALD, LD. 


OHNSTONE, near GLASGOW. 


MACHINE, TOOLS 


for Shipyards, Iron Works, Girder & Tank 








FLEXIBLE STEEL BELT LACINC. 


J.B. STONE &’CO., 


which I agree to test in my factory. 


BO Me, A IMMRES A re cgramge 
STONE'S “ALLIGATOR” 






Nothing Needed but a Hammer. 





135, Finsbury Pavement, London, E.C. 
Send me free a sample of “ Alligator” Belt Lacing, 


Width of Belt............ THACIMOSS § 5a. snss cc Seen 


Works &c, &c: 0 a imiien 


ARE YOU DIESEL-ING? 


Our oils make 
good Diesel-ers 


HENRY WELLS OIL 60., 








SALFORD, E. 
Nr. MANCHESTER, ENG. 
(Originators). Spl am207 
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CONDENSING PLANTS 
{| TURBINES 


RECIPROCATING 














ENGINES. 
j High Level Barometric Discharge. 
JE Low Level Counter Current. 
Combined with 
STEAM, MOTOR, BELT or 


TvPES:-SURFAGE ano 
(Parallel Current. 
ROPE DRIVEN 








HIGHEST 


VACUUM 


Guaranteed with 


MINIMUM 
POWER. 


nquiries 
Invwited. 








Catalogue sent on 
Application. 








MAKERS :— 


ISAAC STOREY & SONS, 


(BRANCH OF UNITED BRASSFOUNDERS & ENGINEERS, LTD.) 


Lid., Empress Foundry, 


1 MANCHESTER. 











TOOLS. 
SOLE BRITISH AGENTS: 


ceo. Ww. COODCHILD « partner 


30-32, Farringdon Road, London, E.C. 


D518 

















Steam Loco Cranes, Hand or Steam Pile Drivers, 
Stone Breakers & Concrete Mixers. 





5 Tons 
STEAM 
TRAVELLING 
CRANE. 
All Steel 


Superstructure. 








Telegrams 
QUARRIES, LEEDS. 





L@rp., 


D475 


WHITAKER BROTHERS, 


Engineers, HORSFORTH. LEEDS 





re 
—————— 
——— 





CONSTRUCTIONAL STEEL WORK 


For FACTORIES, WORKSHOPS, STORES, 
RAILWAY SHEDS, STATION BUILDINGS, FOUNDRIES, &c. 





Steel Framed Workshop as erected by us at Shoreham. 


We Specialise in CONSTRUCTIONAL IRONWORK of all Kinds, FOOT. 
BRIDGES, EMERGENCY STAIRCASES, BALCONIES, JOISTS, 
MOTOR GARAGE ROOFS, &c. D456 


Estimates and Designs free on receipt of particulars. Write for Catalogues. 








BOULTON & PAUL, Ld., “ini Norwich, 

















—<—< 





5 CARRUTHERS’ | 
PUMPS, 


FOR ALL PURPOSES « PRESSURES 








J. H. CARRUTHERS & CO., Limited, 
Polmadie Iron Works, Polmadie, GLASGOW. 


X1610 

















IN DRAWING OFFICES 


The light should be instantly, 
position 





adjustable to any 


| TO AVOID EYE STRAIN 


The LAZILITE does this. 
ALL POSSIBLE POSITIONS 


IN A TEN FOOT CIRCLE. 


For Ceiling, Wall or Desk. 
| 14 Types and Finishes. 


PRICE, Dull Nickel - - 21/6. 


| 
} | Any Position ~ 
j as required. 


























Full particulars from 


LAZILITE CO. 


317c, High Holborn, 
W.C. Giz 





























20 to 2000 Gallons 


and up to¢gin. thick 
Rectangular and Circular. 





1000 TANKS, CISTERNS, 
and CYLIND=RS always _ in 
stock. 


PRESSWORK. 


Pressing and forming 3in. to 36in. 

diameter, 18 gauge to iin. plate, 

and to a depth of Sin, also plate 
bending, 10ft. long to ‘jin. plate. 


PRICES ON APPLICATION 
ON THE ADMIRALTY AND WAR OFFICE LISTS. 


W. P. BUTTERFIELD, Lo. 


SHIPLEY. Yorks, Endd. 
= ASK FOR No. 7 LIST. 
Telegrams : Tanks, Shipley. ESTABLISHED 1864. Telephone: 35 Shipley 


STEAM MOTOR TANKS A SPECIALITY. 0% 
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VAUGHANS 
V iM V 
























































4 SS 























ELECTRIC TO SUIT \ 

re HAND.POWER LOAD & SPAN. 7 
h. EMBODYING FOR bg MANY HUNDREDS I 
= cae, | Alte otasses oF | 2S" UL. 
uy Wy alt WORK 7 7 N] 
|| | VAUGHAN & SON, L®™ MANCHESTER. _|\\ 











FOUR CRANK 
TRIPLE-EXPANSION TYPE. 


ASHWORTH & PARKER, _,,, 
Bury, LANCASHIRE. 


TELEGRAMS—HINETIC, BURY. 


350 Kilowatt Size TELEPHONE—No. 185 BURY. 


JOHN BROWN & CO., Ld. 


= Atlas Works, Sheffield, and Clydebank, near Glasgow. London Office, 8, The Sanctuary, at Ma 
S i BUILDERS OF PASSENGER & CARGO eaneiabcrsik 
| And Specially of First-class High-speed Ocean Steamers, up to the Largest Size and Power. 


|| WARSHIPS OF ALL TYPES. 


é BATTLESHIPS, CRUISERS, & TORPEDO BOATS, 
Dd.) AS BUILT FOR THE BRITISH, SPANISH, RUSSIAN, JAPANESE, AND NETHERLAND GOVERNMENTS. 


a, Manufacturers of ARMOUR PLATES. 


ATLAS SELF- HARD STEEL FOR HIGH-SPEED MACHINES. 
































Largest Sizes of Cranks and Straight Shafting, Hydraulic Pressed, Solid or Hollow, Rough Machined -or Finished Loiler 
















i Flue and other Marine Specialities. Railway Material. Steel Castings. Foundry and Forge Pig Iron. F1e47 
Iron & Steel Screwed 
BOILER ae NY : | : a Tubes for 
‘\ { \r FLANCE = HV SPLE: RaOND ESO vane pe Gas, 
TUBES. | MINT L\ *% Oe ee Steam, or 
}0 - —_ * Watcr. 
, ON TWN LENE LAN 
eee 0000 "TUBE WANUFACTURERS_WOLVERNANET ONS MEAN 
be i SS — : == - = = : = = —— ———— a Sie | a — 





LONDON _OFFICE: 143, CANNON STREET. E.c. 





LIVERPOOL WAREHOUSE: 58, SOUTH: JOHN STREET. 
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GRIDLEY PATENT 
AUTOMATIC TURRET LATHE. 


THE GRIDLEY AUTOMATIC TURRET LATHE will handle work fully twice 
as long as is within the capacity of the ordinary Turret Lathe, and turn it out in 











less time. 


The tools are not held inthe turret by the shank, but are astened to the 
faces of the slides, and by placing two or more tools, one back of the other, 
one operation os the turret 
slide will accomplish the same 
work as would require two or 
three movements on other 
machines. 





The GRIDLEY AUTOMATICS 


SINGLE SPINDLE GRIDLEY AUTOMATIC are more accurate, because 








the tools do not overhang; more efficient, because of their superior accom- 
modation for special tools, their higher speeds, coarser feed and greater 


rigidity. 


Gridley Catalogue with full particulars sent on application 








MULTIPLE SPINDLE GRIDLEY AUTOMATIC. 





“" CRAVEN BROTHERS LTD. 


VAUXHALL WORKS, OSBORNE ST., MANCHESTER. ** “Shi South’ America °° 


MANNING, MAXWELL & MOORE, Sales Agents, New York, Serge Pittsburg, Cleveland, Chicago, and St. Louis. 
M. KOYEMANN, Charlottenstrasse 121. Dusseldorf, Germany, Holland, Belgium, Switzerland, and Austria-Hungary. Qall 


JAMES HOWDEN & CO. 


LIMITED 

















Manufacturers of 


High-speed Engines 


FOR 


ELECTRIC LIGHTING, TRACTION, TRANSMISSION OF POWER, &c. &c. 


Patented Improvements giving Highest Efficiency. 
STANDARD SIZES IN STOCK FOR EARLY DELIVERY. 





MANUFACTURERS OF 


“ IMPULSE ” 
STEAM TURBINES 


OF HIGH, LOW, & MIXED PRESSURE 
TYPES. 


COMPOUND AND 
TRIPLE-EXPANSION 
ENGINES 


From 5 B.H.P. to3 2000 B.H.P. 





SPECIALISTS IN LARGE UNITS. 











1000 KWT. “HOWDEN” TURBO-~ALTERNATOR. 
PATENTEES & MANUFACTURERS OF Installed at Messrs. James Scott, Sons, Ltd., Dundee. 


HOWDEN’S FORCED DRAUGHT ; 


Wallsend-Howden Oil Burning System, Patent Combination Water Tube Boilers, Ventilating Fans. 
JAMES HOWDEN & CO., LTD.,. Scotland Street, GLASGOW. 











J |* 





w+ 
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BULLIVANTS’ AERIAL ROPEWAYS, L* 


ROPEWAYS DESIGNED AND CONSTRUCTED ON ALL SYSTEMS. 


For the Conveyance Suitable also for the 
of Materials of every — Conveyance of Passengers | ~ a: 
description, and in and adaptable where no ii} 
any quantities. other form of transport .../ Fe 

ia ie can be used. Salepaicalhd 






Illustrated Catalogues 
on Application. 





Conveying Coals at Montevideo. 


Reda. Offices: 72, Mark Lane, LONDON, E.C. "Tl. 20 AE Works: MILLWALL, E. 




















A. BORSIG, 


London and Johannesburg, S.A. 
Works—TEGEL, BERLIN. 


LOCOMOTIVES 


Sole British Representative : 
E. C. AMOS, M.I. Mech. E., 
Consulting Engineer, 
22, MARTIN’S LANE, CANNON ST., 
LONDON, E.C. D569 
4-6-0 EXPRESS SUPERHEATER LOCOMOTIVE built. for the Japanese State Railways. Send for Catubewne saith. 




















tesecnacter’ | 


_, HOT METAL 
LES ‘Fist £4 ! LADLES & CARS 


SELF-CLEANING TYPE =< Casting Ladles & Carriages. 


SIEMENS 
= a £ 
FOR FURNACE IRONWORK. a oe 


IRON, STEEL & COPPER WORKS. URANE LADLES. FOUNDRY LADLES. 


CHARGING BOXES & BOGIES. i 
DEWHURST’S ENGINEERING COMPANY, Ltd., SHEFFIELD. 


SLAG 
LADLES & CARS 





















oe gag DREDGERS and 
OIL MILLS, roserewisa'ttiomrson, yee VaTons 











“BON-ACCORD” : Single Cylinder, Compound and Triple-Expansion 


m 6©Duty: “- Gallons per hour, ; 





For CONDENSING PLANTS-DOCHK PUMPING, 
IRRIGATING—-DRAINING-—-FLOODING-ELEWATING. 1004 





~ DRYSDALE & CO., Ltd, Yoker, GLASGOW, W. 
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S: 
ys : 
DESIGNS, ESTIMATES & Bh a ae aE, 5 YI “4 5 SEPARATE DEPARTMENT 
GS» CATALOGUES ON APPLICATION JIBS VORRTGS) “Sy FoR LIGHT ROOFING, FENCING &c. 
RS & / 
~e Sa 
sO : * 
3 < SA ime, CALCUTTA. Samana Baa 
gs =a Sh... ‘DUBLIN. % 
Sa SS eee MANCHESTER 
a tea eee CAPE TOWN. <anq 
— ee JOHANNESBURG ~~ 





OFFICES :—LONDON : 31, Budge Row, E.C. GLASGOW: Clydesdale Ironworks, Possilpark. 








Geared Ungeared 
os Trasotlin £ 
Trolley. Trolley. 


—- i Fen to 5 Ton. 














Pulley Blocks. 


Travelling Pulley 
Maxim Travelling Blocks. 


Travelling Trolley with 


Moca Goce’ Travelling Crabs. 


4 Ton to 5 Ton} 


UNCONDITIONAL OFFER. 



































Maxim Tcavline “Maxim” and “Victoria” worm and spur-geared Pulley Blocks 
for Tap Flange of will be sent on approval to any user at Lie own — 





cast stesr spur UPWARDS OF 150,000 “MAXIM” & “VICTORIA” 





G d Pull 

seit etknin, BLOCKS SOLD IN ABOUT 20 YEARS. 

6 Cwt. to 5 Ton. WRITE FOR NEW ILLUSTRATED LISTS AND DISCOUNTE. 

IMPORT ___The framework of the various apparatus shown above is in every 
© case composed of WROUGHT STEEL PLATES and FORGINGS. The 


chain is treble best calibrated and guaranteed. The Hand-chain Wheels are of cast steel 
-and the brake is self-acting and sustains the load at any height. 





Maxim Worm Geared Pulley 
Block. Self Sustaining 
1 Ton to 10 Ton. 


When you buy a 1 ton ‘‘Maxim”’ or “Victoria” Block it is tested with a load of 13 tons, BUT SOLD AS A 1 TON BLOCK. 


SPARE PARTS FIT EXACTLY. ) : 2 G O [.) = rR EY, 
Orders Executed same day 
as received. 


CONTRACTORS TO HM. GO TO H.M. GOVERNMENT. 
Plate Chain. ‘10 Ton to 124 Tons Telegrams: ‘Maxim, : “Maxim, Loughborough. “ High Street, LOUGHBOROUGH, Leicestershire. Gs 








Max’m Worm-Geared Block with Steel 








ON ADMIRALTY and WAR OFFICE LISTS. 


ROPE. “PULLEYS 
FLY WHEELS 


of any Size and Weight. 







URQUHART, 








Blackness ee” 
DUNDEE. 
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OIL SUCTION 
ENGINES Sennen _ GAS PLANTS 








) 
4 
— 











For Refined or Refuse Up to 400 H.P, Patent For Anthracite, Coke, Charcoal, 
Oils. Variable Admission Governing. and other Fuels. 
7 GRAND PRIX, TURIN INTERNATIONAL EXHIBITION, 1911. atin’ 





RICHARD HORNSBY & SONS, LTD., GRANTHAM. 


: LONDON: HORNSBY HOUSE, 75b, QUEEN VICTORIA STREET, E.C. GLASGOW: 173, St. Vincent Street. DUBLIN: 24, Lower Ormond Quay. 
; MELBOURNE: Bourke Street. SYDNEY: Barrack Street. BRISBANE: Queen Street. L1343 








THE COVENTRY NOISELESS UHAINS § 


y K\ FOR EVERY DESCRIPTION OF POWER TRANSMISSION |. 4 
MA MANUFACTURED BY \ 
‘ \ &£ THE COVENTRY CHAIN C° LT. COVENTRY 
\ LONDON 67/8 BUNHILL ROW E.C. 


















Furnaces .etc 
Theonly Pyrometers with the 
Famous WESTON movements 






























STEAM BOILERS 


in n Stock. Ve mee ~ We have Made 
Ie ane: : 6000 Steam Boilers. 







= ——— 


Telephone 27 NATIONAL cane re D132 
H. COLTMAN & SONS, “mum. aes = 
§ LOUGHBOROUGH. Courmans, LoveHBOROUGH. Siding: Midland Main Line. 














xliv 
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SoLe Proprigrors & PATENTERS: Y9L 


F. J. TREWENT & PROCTOR, Ld., 


Naval Architects and Consulting Engineers, 
43, Billiter Buildings, Billiter St., LONDON, E.O. 
Telegrams: Trewent. London. Phone : 121 ‘Avenue. 


G. & A. HARVEY, Ltd., 


Albion Works, GOVAN, GLASGOW. 
Makers of 
HIGH-CLASS MACHINE TOOLS. 
Specialities: Harvey Studders and Facers. 
See our illustrated advt., Dec. 20th M17 














The‘AUSTIN’ RING OILING PLUMMER BLoa 


The cheapest efficient Self-oiling Plummer Block on 
the market 





Illustrated’ 
Catalogue Free. 


sm140 


Govan Shafting Co., Summerton Rd., Govan, Glasgow 





BUTTERS BROS. & CO. 


GLASGOW. 


ELECTRIC & STEAM CRANES. 


OVERHEAD. LOCO. DERRICK 


See illustrated Advt. in issue Dec. 20. sM12 
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SLOTTER WANTED? 
THE ‘BUTLER’ OF COURSE 


You may buy 
cheaper - - 


Perfection costs 
money, and we go 
for perfection re. 
gardiess of cost, 











You may pay 
more - - - 


Our Design is unique 
and we are out for 
business ! |! 


If you are interested 
write for our Cata- 
logue. 


Sizes made 8in. to 
26in. stroke. 
Our i.in. Stroke Machine. 


i QUE 4 00, “Se 


Telegrams: ‘‘ BUTLER, HALIFAX." Telephone No. 216. 


2) eee mee 
=F ath, al] we IRON & STEEL 











Including all sizes of Round, Square, and Flat Bars; Rolled 
Girders from 8in. to 20in. deep; Tees, Angles, &e. &e. 
GREAT VARIETY OF HEAVY-SIZED 
PLAIN AND CHEQUERED PLATES 
BOILER & TANK PLATES, &¢., in Iron and Siemens Steel. 
Quotations and sections on application, Shipnent, Orders promptly executed 
Correspondence solici 4 








Brownlie & Murray, Ltd. 


Structural Engineers, 


POSSILPARK, GLASGOW. 


See Illustrated ace ~- raga last and next 
awit 


TE LEMOTORS. 


Steering Gears. _ Reversing Engines. 
Hydraulic Machinery for Ships. 


BROWN BROS. & CO. Ld. | 


EDINBURGH, SCOTLAND. 137 
See our Illustrated Advt. last week and next week. 








LUBRICATORS AND ALL KINDS OF 
GLASS FOR MACHINERY 


ey \elei2 


GLASSES 


(ENAMEL 


BUTTERWO RTH BROS., LTD., 


Newton He 1 Glass Wor 








THE 


‘PREMIER’ CAS ENGINE 


SEE ILLUSTRATED ADVERTISEMENT, 
Page 59, Nov. 29th, 1912, 
ADDRESS: 


THE PREMIER GAS ENGINE CO., ld. 


Sandinere. Nottindham. 


H. W. WARD & CO., Ld. 
Lionel Street, Birmingham. 
TURRET LATHES. 











Ra eaten Tel No 4"! LONDON OFFICE: 96/98, Leadenhall Street, E.C. BRADFORD. 


See dustrated A socrtcsemen (set and acxt week, Q28 








COMPENSATED 
DRAUGHT. 


MCLEAN’S SYSTEM (Patented.) 


The Practical Application of a Scientific Principle for the Economic Combustion 
of Fuel at all Rates in Boiler and other Furnaces. 





LARGE FUEL ECONOMY EFFECTED. 

STEAM PRESSURE AUTOMATICALLY MAINTAINED. 

BOILER CAPACITY INCREASED. 

WEAR AND TEAR ON BOILERS REDUCED. 
RESULTS GUARANTEED. vi 


For full Particulars apply— THWAITES BROTHERS, L- 
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? ROYLES LIMITED | “ziissise wastes 


Engineers, Coppersmiths, Iron and Brass Founders, 


SF IRLAM, MANCHESTER, ENGLAND. 


oe Manufacturers of Feed Water Heaters, Condensers, Evaporators, Steam and Gas Kettles, Syphonia 
Steam Traps, Reducing Valves, Oil Separators, Exhaust Heads, Boiler Mountings, etc. 
PRICES AND FULL PARTICULARS ON APPLICATION. 


Water Softening, Filtering, Oil Elimination, Iron Removing Plants. §f 





SYPHONIA STEAM TRAPS COMBINED rs ROW’S PATENT te Weed = rer extensively or go ———— woke! 
(ROYLE’S PATENT) Apply for List to— 
sts over 110.00 yg REDUCING BH Steam a ¢. A. PETERS LIMITED, Derby. 
bs Sold. Ti AND Kettles j | ge nheweny A “= Sena oy Lm 
. Hundreds in a iam S AFETY ; | 
ost, stock. / Tee AND FRANCIS BERRY & SONS 


First orders sent ; et = pili eee VALVE 2 Gas Kettles ie at 2: SOWERBY BRIDGE, England. 
on approval. a (ROYLE’S PATENT) aS es Established 1832. 


At the Price = Made entirely of ED) Makers of all kinds of MACHINE TOOLS. 


of REDUCING — E : Look in last and next week’s issues for our ibastrated 
VALVE only. Water Surfaces seni advertisement. 
‘ coated with 


Pure Tin. rs “BUFFALO”? INJECTORS 


que ‘ ; “<> pl ats : 3 ae If you want quick boiling use ow s 5 atent Indented Tube Batteries. Operated Sreaw FOR 


# ar They take up less room and ar WICE as EFFICIENT as COILS. i 
for ’ FOR BLEACHING KIERS, ove VATS, TANKS, &c. | raping HOT WATER. 


Telegrams: ‘*ELYOR, CADISHEAD.” Y1035 Handle 


D3 & 

















ted 
ita- 





C. POTTER = Go. 


CPD GREEN &BOULDING 








to 7 oy | Engineers and Waterworks Contractors, Tegra Fi 

Lant Street, LONDON, S.E. MONON 0007 a 20, Now Bridge Ot. 
8 CONTRACTORS FOR oe 
td | 





BOREHOLES ‘onss™instatsarions. |) nanway insPecTion Cans 


MANUFACTURERS OF See Advts. Dec 20th and Jan. 10th. 


The Drewry Car Co, Ld. 2.2, Pate House, 
BORING PLANTS § | ™22=##e2e: 
For Water, Coal and Minerals. 
ENCINEERING WORKS €0., LTD. 


P U M P N G P LA N TS. Hydralc& General Enger, Ionfoundes 


wt “Gelegrame : HYDROSTATIO, LONDON. Ml 
Telegrams : HY 5 § 

DEEP WELL PUMPS at capaciiiie 
AIR-LIFT PUMPS seecsiaiei : HA IN 
DIRECT-ACTING STEAM PUMPS Lets a 

TEST PUMPING PLANTS FOR SALE OR HIRE : a ip 

up to 2,000,000 Galions per day, 300rt. Lift. ’ 4 ip | BACSHAWE: 

CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. : 

Telegrams : PYRULA, LONDON. Telephone : 3180 CITY (2 lines). W ATER 


SUPPLIES 
Coll CLUTCH CO., LTD., ARTESIAN TUBE WELLS. 


Phoenix Works, Improved Patent Air Lift 
Pumping Plant. 





— " we il 





io°S 











OFFICE, AND WORKING AT THE ROYAL DOCKYARD, WOOLWICH. 


ENGINE ILLUSTHATED IS ONE OF TWO BUILT BY US FOR THE WAR 




















JOHNSTONE, SCOTLAND. 


mnnewrrt | Le Grand & Sutcliff 
COIL FRIGTION | Avestan wet and waterworks Engineers, 


CLUTCHES 125, Bunhill Row. LONDON, E.C. 
pomcetetoma! OXY-ACETYLENE 





Hauling, Winding, Me) WELDING & CUTTING OF METALS. 
Stamping, Pumping, 


Grinders, 
Compressors, Exhausters, 


The “INCANTO” 


LOW-PRESSURE SYSTEM 


AS USED BY 


ROLLING MILL The Admiralty, War Office, L.C.C. 
REVERSING CEARS and All Important. Engineers. 
5 \ 


Gas Ensi COMPLETE OUTFITS SUPPLIED 
as Engines, OR WORK UNDERTAKEN 


Electric Motors, 2 a 
Motor Cars, | FT} a NAMA DT RANTS CO. 


MARINE REVERSING 151, VICTORIA ST., WESTMINSTER. *“@ 


COIL CLUTCHES, each 200 H.P., controlling 4 Speeds on India-rubber Machines. aud? ESTABLISHED 1896 IRST EVER SINCE 
Ail the 4 Clutches are actuated by one handwheel. GEARS. , - 
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 / Geod Meat 


~amae 
is always a great advantage, but especially so on a 


Screwing Machine. 


The Patent Die Head fitted to Heap’s Screwing Machines is the most simple and only ' 
mechanical Head on the market. Springs with their attendant troubles do not enter 
into its construction in any way, and it is guaranteed to produce perfectly parallel ! 


and uniform threads. 


A few other features. 











Hand and Automatic Releasing Motion. Spindle Head for every size. 
Automatic Closing Device. Bronze Bushes to Main Bearings. 
Die Adjustment whilst in motion. Trough for catching lubricant, &c. 


Catalogue free on request. 


Joshua Heap & Ca., Ltd. 


ASHTON-UNDER-LYNE, ENGLAND. 


THE REES ROTURBO MFG. Go, Ln. | 


HYDRAULIC, ELECTRICAL & GENERAL ENGINEERS, WOLVERHAMPTON 


REES ROTURBO DYNAMOS. MOTORS. 


ROTARY 
PRESSURE CHAMBER ROTARY 
JET CONDENSERS. 


PUMP. 
A Self-Regulating Centrifugal. AIR & VACUUM 
_ PUMPS. ' 


PATENTED 
THROUGHOUT THE WORLD. 

Lo NORFOLK HOUSE, 
“OFFICE : VICTORIA EMBANKMENT, W.c. 





PROTECTED BY PATENTS. 























ON ADMIRALTY, WAR, 
INDIA, and COLONIAL OFFICE LISTS} 



















: POWER 
SIGNALLING 


| 


1 T#£ McKENZIE, HOLLAND, & WESTINGHOUSE 
POWER SIGNAL CO., LTD. 


Address: 


58, Victoria Street, London, S.W. 


Telegrams: 
| “ Powersig, Sowest, London.” Spl 872 


JOHN HETHERINGTON & SONS, L™ 


Telegrams—HETH, MANCHESTER. Nat. Telephone—8065 Central (5 lines). 
Codes_ABC, 4th and Sth Editions; Liebers; Al: and Western Unior. MANC i? | he) F <R 
I 


HIGH-SPEED HORIZONTAL, VERTICAL, and RADIAL ARM DRILLING and TAPPING 
MACHINES, 2in. to 6in. Spindles. 
DOUBLE RAILWAY WHEEL and TYRE LATHES, for 2ft. to %t. Wheels. 
SHAPING MACHINES, Single and Double Heads, 6in. to 24in. stroke. 
VERTICAL & HORIZONTAL TYPE MILLING MACHINES, 2in. to 6in. Spindle 
LATHES, 8in. to 24in. centres. 
GENERAL LATHES, 6in. to 54in. centres. 
TURNING and BORING MILLS, 3ft. to 40ft. swing. 
All arranged to be driven by constant speed belt or direct-coupled electric motor. 
PLANiNG MACHINES, Screw and Rack Driven, from 2ft. to 14ft. wide 
ORDINARY & LOCO. FRAME PLATE SLOTTING & DRILLING MACHINES. 


Telephone: 
4760 Victoria (2 lines). 














i 








ss: 3 3 3 83 








General and Special Machine Tools for Marine, Loco., Electrical, and € 
Tnis represents our Me 3 Wrest | Lathe ee ze saer constant speed General Engineers, Shipbuilders, &c. &c. Q ( 
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BRANCHES: | 


ll 





LONDON - - 81, CANNON STREET, E.C. 
Telegrams .. .. Engimanu, London. 
Telephone .. .. 7 3144 Central. 

ADELAIDE .. .. .. .. 61-63, Hindley Street 

ALEXANDRIA -- .. «. «+ Ruede la Gare du Caire 


yg $a s oe teed ee Peewal Canes 
STATIONARY TYPE. PORTABLE TYPE. BOMBAY... <<. °. Marshail's® Baldings 


For Crude Oil 15 to 120 B.H.P. For Crude Oil 15 to 30 B.H.P. BUDAPEST . 1 ee ss VI Gyar-uteza 5 
or BUENOS AIRES.. |: |. |: 333 Galle Peru 335 
For Refined Petroleum 24 to 75 B.H.P. For Refined Petroleum 23 to 26 B.H.P. CAIRO. eee Rue Bab-el-Haeed 
Saat ae a , Clive Street, and 25, 
Strand 
No Lamp required except for starting. a CHRISTCHURCH, N.Z. .. .. South B 
; . . GLASGOW ‘ 


starts in & Min A eesti: , DUBLIN.. .. .. .. .. .. Dickies Warehouse, S’th 
No external flame when - Dock Street 
CONSTANTINOPLE-GALATA Grand Rue Mabmoudie. 
No. 142-146 
EAST LONDON _s Suseet Cambridge Street 
GERALDTON, W.A. -- «+ Marine Terrace 
- 585, Bourke Street 
.. Via’ Palermo 8-10 
-- 28, Boul. de l’Hopital 
.. 7, Bent Street 
. 26, Verhulststraav. 
-- Corner King &SimcoeSt. 
- 109, Rue de Portugal 


ESTIMATES & FULL 
PARTICULARS POST FREE. 


BLACKSTONE 


& CO., LIMITED, 


STAMFORD, Eng. 


Telegrams, Blackstones Stamrord 
Telephone, 307, 208 (two lines) 


Codes used—Lieber's, Al, ABU 
(4th and oth Ediuons,. 


PORTABLE OIL ENGINE AND CENTRIFUGAL PUMP. 


From a photograph of the 12 B.H.P. Portable 
Oil Engine ond 4in. Centrifugal Pump. 











; : ” “ABC” (5th Ed.), ‘‘Engineering” (2nd Ed.) 
london OMice 8, VICTORIA STRE STARS weE, Cute “Liebers” & “Western Union.” 
London Office: 8, VICTORIA STREET, S.W. 


BELLISS & MORCOM L™. ...inco, BIRMINGHAM. 
SELF-LUBRICATING ENGINES 


CONDENSING PLANTS & STEAM TURBINES. 


for 


Electric Power, Lighting, Mill Driving, &c. 





ADVANTAGES: 





Low Cost. Durable. Efficient. 
Steady Running. Reliable. Small Floor Space. 


— Freedom from Accidents. Economical. Minimum Attention 


Reciprocator and Exhaust Steam Turbine Combination at Birmingham 
Corporation Electricity Works, 


MORE THAN 1,000,000 H.P. SUPPLIED ‘ VARIOUS PURPOSES. 


Catalogues and Particulars on Application. 


THOMAS PERRY & SON, LTD., “sistox, cxcu. 


ROLLING MILL MACHINERY. 
soe STEAM, BLOWING & PUMPING ENGINES. 
MACHINE-MADE WHEELS. 
SHEARING MACHINES FOR PLATES, 
BLOOMS, &c. x1378 
CASTINGS OF EVERY DESCRIPTION. 


CHILLED AND GRAIN ROLLS. 
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DEMPSTER, MOORE & CO., LD. 


GLASGOW. 


Engineers, 





STEAM STRIKERS FOR SMITHY USE 


MADE IN THREE SIZES. 





THOMAS TURTON & SONS 


Limited. 





MANUFACTURERS OF 


Crucible Cast Steel & Spring Steel 


STEEL FORGINGS, 
ENGINE, CARRIAGE & WAGON 


SPRINGS, 


Cast Steel Files & Hammers for Engineers. 


SHEAF WORKS, SHEFFIELD. 


H134 


r 


London Offices: 90, CANNON STREET. E.C. 





ae 


C ubert Pipes SPEC AL TY, 








~ 




















J 


C ASHORE- BENSON-PEASE & C2L2 S"°o" >) 


THE WELDLESS STEEL TUBE 60., 


Icknield Port Road, BIRMINGHAM. TAMITED, 











































cf ESTABLISHED 1872. 
@os «©6Qn Admiralty List “Great maxens 
TRADE MarR. PATENT WELDLESS STEEL TUBES. 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, Couplings, and 
General Engineering Purposes. E1706a 












—= 
“MULTIPLEX” 


PATENT FILM EVAPORATOR 


for Glue, Gelatine, Size, Sugar, Wood and Bark Extracts, 
Caustic sine and various Trade Liquors. 


SUGAR-MAKING, BOILING, wl “REFINING PLANT, 
DISTILLERY & BREWERY PLANT. 


CHEMICAL PLANT, embracing Vacuum Evaporating and Disti!; ling Plant 
for all purposes, AUTOCLAVES, CONVERTERS, &c. 


“IMPERIAL” PATENT DRYING MACHINES. 
Manufactured Copper and Brass Work 


of every description. 


BLAIR, CAMPBELL & McLEAN, ‘TD. 


Woodville Street, 
GOVAN, GLASGOW. 














All the Advantages 


HENDRY vgn a Belt 


FROM A SINGLE STRAND ¥& | 


- BELTING — 


ONE of the leading Electrical 

Engineers of the day describes 
HENDRYS’ new patent Laminated 
Leather BELTING as forming ‘a 
true Endless Belt, which i is adaptable 
to universal service.’ 





























The Hendry ENDLESS SPLICE forms 
a joint identical in Texture, Thick- 
ness, Flexibility and Driving Grip 


with the belt itself so that a HENDRY 
BELT runs without jar, vibration or 
slip under the heaviest loads and at 
the highest speeds. Illustrated Book- 
let, samples and prices on request. 


JAMES HENDRY 
252 Main Street, Bridgeton 
@.Lasaow 


























CHA® BURRELL & & SONS, 1? 


THETFORD, NORFOLK. 
ESTABLISHED 1770. 


Manufacturers ot 


Traction Engines. 
Road Locomotives. 
Road Rollers. 
Gold Medal Tractors. 
Steam Wagons, &Xc. 


The result ot over 55 Years’ Experience in the Manufacture of 
Traction Engines and Road Locomotives. a 


_ CATALOGUES AND FULL PARTICULARS _PosT _SREE a on APPL ICATION ¥ 


ALBANY 


WATER SEALED ROTARY PUMP. 
THIS IS THE ORIGINAL ALBANY PUMP. 


And is the only pump to deal successfully 
with 


CRUDE OIL. 


Also used extensively in 
COLLIERIES, 
WATERWORKS, 
BREWERIES. 

And for FIRE ENGINES, &C., 

ALL OVER THE WORLD. 





















Apply for Particulars and Prices to— 


THE ALBANY ENGINEERING CO, 









1048. HOP OSSORY ROAD, LONDON, S.E. 
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COCHRAN BOILERS. 


Patent Vertical Multitubular—Standard Design. 


re er 
aft 
Efficient. in Stock. 





WRITE FOR SPECIAL CATALOGUES— 
Class A~ For Land use; Class B~ For Marine use. 
COCHRAN & CO., ANNAN, LTD., 
ANNAN, SCOTLAND. ; ™ 


CRANES 


Electric, Steam, Hydraulic, Hand, 
OF ALL TYPES. 


Winding & Hauling Engines 


SHEERLEGS, SLIPWAYS. 





C 








~ 












ML 





\ ALEX. CHAPLIN. & CU, Ltd. Govan, GLASGOW. 











THERMOMETERS & PYROMETERS 


for all purposes. 






O° up to 1800° Fah. 
Flexible and Rigid types. 


Recording on Paper up to 
50 yards from Source ol 
Heat. 


Write for Illustrated Catalogue to— 


ENGINEERING SUPPLIES, Ltd., 


28, VICTORIA STREET, LONDON, S.W. 


Telephone—1555 VICTORIA} D339 *  Telegrams—PROELLS, LONDON 











CENTRIFUGAL FANS. 
HIG HEST EFFICIENCY. 


JAMES KEITH & BLACKMAN 60., LTD., 


27, FARRINGDON AVENUE, LONDON. 






“KEITH” 


























PULLEYS 


Up to i1sft. diameter. 





FRICTION CLUTCHES, 
BELT PULLEYS, 
PLUMMER BLOCKS, SHAFTING, 
MACHINE-MOULDED SPUR WHEELS 


THOMPSON & SOUTHWICK, mB 


Limited, * 


Engineers and Ironfounders, TAMW ORTH. 











WATER POWER 


., TURBINES 


OF THE MOST MODERN TYPES.’ 
(MIXED FLOW, FRANCIS, GIRARD, JONVAL, &c.) 
FOR ALL FALLS OR POWERS. 





gt nen 


Ne et men Satan he 











300 H.P. PELTON WHEEL. 


PELTON WHEELS 


WITH SPEAR NOZZLE REGULATION. 
TURBINES & GOVERNORS 
HYDRO- ELECTRIC PLANTS. — 








200 H.P. TURBINE & ALTERNATOR. 





W. GUNTHER & SONS, Central Works, OLDHAM. 
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J SAMUEL WHITE ‘in EAST COWES, Wet? 


_ SHIPBUILDERS, ENGINEERS & BOILERMAKERS. 


THE ENGINEER 














eee tm 


> 
TELEGRAMS /~ 
“CARNAGE "3 
LONDON” / TORPEDO VESSELS. 





BUILDERS OF - - PATENTEES & MANUFACTURERS 











SPECIAL SERVICE VESSELS. 


WATER-TUBE BOILER 


SHALLOW DRAUGHT VESSELS. OIL, COAL or WOOD FIRED. 





*“NOINN NH3IS3 


VLG3 ow 


FAST STEAMBOATS for 


Naval and other purposes. Over 600,000 I.H.P. Constructed. 








LONDON OFFICE 
26 VICTORIA ST. SW 








Joint Manufacturers and General Licensees- i 





MOTOR BOATS, YACHTS, Rare ee Se = -— 
TELEPHONE Snes awe SS - =— — BABCOCK & WILCOX, Ltd., TELEPHONE 
"Ne 4507 Etc. Ete. CUBAN REVENUE CRUISER Farringdon Street, LONDON, E.C. “N23. 








VICTORIA. COWES® 


—.. 








“WHITE-DIESEL’’ MARINE OIL ENGINES. 


D190 























AVONSIDE 
ENGINE CO., trp. 


BRISTOL, Eng. 


LOCOMOTIVES for every variety 
of Work and Gauge. 











WORTH EASTERN MARINE ENGINEERING C0 


LICENSEES FOR adasal MANUFACTURE cal aiatalntall Basal SCHMIDT _SUPERREATERS TO MARINE BOILERS. 


| Iron Founders, 


‘onze Stee, | NORTHUMBERLAND WORKS, "722-22 322222-3_ 











E.C. | WALLSEND-ON-TYNE. “TRONS STEEL FORGING 
Telegrams—NemErio, LONDON. | Telegraphic Address: NEWS, WALLSEND. | (Rough or in Finished State). 
LIVERPOOL OFFICE: | 
529, Tower Bidgs., SUNDERLAND WORKS, | | North-Eastern Grease & Air 
; Water Street. SOUTH DOCK, SUNDERLAND. Extractor & Feed Heater. 
a Telephone No. 196 Central (2 lines) {| Telegraphic Address: NEWS, SUNDERLAND. ie: -: 
GRESHAWM’S PATENT No 618 Central 


Telegraphic Address—BRAKE, MANCHESTER 


Hot Water al 
and 
Injectors — 
Makers of 
for Injectors 
in the 
dealing with water Kingdom. 
up to 140 deg. a 
. Every 
with Class of 
Injector 
180; lb. pressure. Made. 


GRESHAM & CRAVEN, LTD., MANCHESTER. 


London Office: 110, Cannon Street, E.C. W178 











re 


Fagq! 


—s3qo0oof | & 


mf! 
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SMITH & COVENTRY, LTD., 


MANCHESTER. Hors squseas MEMBRE du JURY 
i‘ Perr BEVEL GEAR PLAN ER. 


FULLY AUTOMATIC. 


LATEST MODEL. 











CUTTING SPEED DOUBLED 


NO FORMERS REQUIRED. 23 


Cuts both 15° & 20° Pressure 
Angles. 


MADE IN 6 SIZES. 
6in., 92in., 16in., 24in., 36in., and 48in. 














* ANDERSTON” 
VERTICAL GAS ENGINES 


OPERATING IN CONJUNCTION WITH 


SUCTION PRESSURE BITUMINOUS 
GAS PLANTS 


GIVE 


GREATLY REDUCED RUNNING COSTS 
LOWER THAN OIL. 


WRITE FOR ILLUSTRATED PAMPHLET— 


120 B.H.P. ENGINE DIRECT COUPLED TO 3,000 VOLT THE ANDERSTON FOU NDRY Co., Lto. 
3 PHASE ALTERNATOR RECENTLY SHIPPED And ot 
TO JAPAN. GLASGOW, MIDDLESBROUGH. suis 


HODGES’ tet TURBINE BLOWERS. 


Made in 8 Standard Sizes, capacities 
$0 to 30,000 cub. feet per min. 























Varying pressures up to 
20 LB. per SQ. INCH 


For BLAST FURNACES, STEEL CON- 
” VERTERS, CUPOLAS, SMITHS’ 
HEARTHS, PNEUMATIC TRANS- 
MISSION, and other purposes. 





LESS POWER TO 
DRIVE THAN ANY 
OTHER BLOWER. 


ee 


SMALL SPACE. 





OL7ECT-COUPLED TO ELECTRO-MOTOR 
STEAM TURBINE, PETROL ENGINE, or 
with pulley for BELT DRIVING 


HIGHEST CLASS BRITISH 





a INTERNAL FRICTION MATERIAL & WORKMANSHIP. 
NO NOISE. — 
NO WEAR & TEAR. R. J. HODGES & CO. 
meneemeene Engineers, 
PERFECTLY STEADY 14, DEVONSHIRE SQUARE, 
BLAST PRESSURE. 1URBINE CUPOLA BLOWER, OUTPUT 20,000 CUBIC FEET PER MINUTE. BISHOPSGATE, LONDON, 


MELTING CAPACITY 30 TONS PER HOUR. D485, B.C. 
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May we trouble you for one moment ?|j~ 


There are some goods which are always worth careful con- 
sideration. 

“DURITE” IS ONE OF THESE! 

“ How do we know ?” 


Because the ~ et demand of the present age 1s for 
EFFICIENCY. tition has added the proviso “with 
economy,” and “ DUR is the product of a practical appli- 
cation of these principles to Jointing Material. 


NO ENGINEER can afford 
to have defective joints. 


" DURITE” ce» 
SHEET JOINTING, 


consequently, «s worth your con 
sideration. 











Specially suitable forsHigh- aes 
“sure and Superheated Steam 
and for Internal Combustion 


Engines. 
A postcard will — you full a prices, and samples of the Jointing. 





HOBDELL, WAY & CO., Ltd., 


St. John’s House, 124-127, MINORIES, LONDON, E. wee 


Or wire us—‘*‘ HOBNAILS, LONDON." 'Phones—Avenue 5931; Central~ 11609, 6416. 
LONDON ROAD FOUNDRY, 


sane & ow, LTD., EDINBURGH. 


Awarded GRAND PRIX & GOLD MEDAL, 
Buenos Aires Exhibition, 1910. 


Chilled Iron Wheels 
and Axles 


FOR RAILWAY WAGONS. 














As used by nae of a and 
Col 1 Rly. Comp 


THE MOST ECONOMICAL WHEEL MADE. 














—— 











Economical and Efficient 
Grinding. 


GIVE US A TRIAL | 


if you want First-class Results on Most Favourable ‘erms, 





ABRASIVE WHEELS FOR ALL PURPOSES, 


Vitrified, Elastic and Vulcanised Bonds. 





Naxos Emery Wheels. 
Electro Rubin Wheels cectric avrasive, 
Carbosilite Wheels 


(generally called Carborundum” Wheels.) 


Genuine Naxos Emery. 


Daily production about 16 tons. ) 


MAYER & SCHMIDT, 


Grinding Machine Specialists 
(Most Important European Works in this line), 
OFFENBACH a/MAIN & BAD. RHEINFELDEN. 


35,000 sq. metres Floor Space. 
GRAND PRIX. 


‘ 
‘ 
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800 Workmen. 3000 H.P. 
BRUSSELS EXHIBITION, 1910, 3 





Representative for the United Kingdom—Mr. H. BORNEMANN, , 
1, Dawlish Road, Choriton-cum-Hardy, MANCHESTER. Qis2 
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WAREHOUSE 
CRANES 


ELECTRICALLY OPERATED. 













HOLT & WILLETTS, 


CRADLEY HEATH. 





WHEN BUYING LATHES 


THINK OF THE 


oo" WA7 IN RS ”?” 





AFTERWARDS 


ITS EARNINGS WILL NOT 
ALLOW IT TO BE FORGOTTEN 


J. PARKINSON & SON, SHIPLEY, ENG. 





Makers: 








Q764 Py 


smeemislsiie OF ALL KINDS 


Agent for Scotland, W. S. LANG,17, Oswald Street, Glasgow. 























MOTHERWELL. 





JOHN GRIEWE & Co., 
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. Rhide Hill, 
DRUMMOND TE Guildford, Surrey. 
Q567 














POWER, 

SPACE, 
SHAFTING, 

MEN’S TIME, 
INITIAL OUTLAY, 


REQUIRED 


by using the 





Drummond-Barreto Universal Machine. 


ENQUIRE HOW 


el! hah t Gh! ef edl af! taeftedh% 








ee 
——— 




















39000000000000000000000000000000000000000000000000000005 


) SSINEERNATIONAL 

J -% {NVENTIONS 

ASF PXHIBITION 
Fi XG OR i 








‘SUE OM 





TAY 


USED ALMOST EXCLUSIVELY cv +1< TEXTILE COMBINES. 


Last year’s Output 3620. 
FIRST ORDERS ALWAYS “ON APPROVAL.” 


TELEGRAMS : pe EE 
66 TEL : 
PISTONS” goss, 8089, 
MANCHESTER. CENTRAL. 





MAKERS OF “THE LANCASTER” STEAM DRYERS, 


990000000000000000000000000000000000000000000000000000000000000000000000000000000 


PENDLETON, MANCHESTER. 


LANCASTER & TONGE, Ltd. 


METALLIC PACKINGS, PISTONS, LIMIT PISTON RINGS, SPIRAL SPRINGS. 


490000000000000000000000000000000000000000000000000000000000000000000000000000006 


54000000000000000000000000000000000000000000000000000005 








———_—_—_. 


TRACTION ENGINES 


for all Haulage Purposes. 








Specially suited for driving fixed 
machinery—or transporting pro- 
Fitted with 
new type ot geared feed pump, 
particulars of which are given in 


duce ot any kind. 


Catalogue No. 3127. 











CLAYTON & SHUTTLEWORTH, L”. 


111, Stamp End, LINCOLN, England. pas 





















EFFICIENT & RELIABLE 


If Efficiency and Reliability is a subject that interests you, communicate with the 


OLDEST & LARGEST MAKERS. 








DAVID BROWN & SONS, 


Lockwood, HUDDERSFLD. 


Contractors to H.M. Government. 





South African Representatives : 
BELLAMY & LAMBIE, 
P.O. Box 453, 

Consolidated Buildings, 

JOHANNESBURG. 














GEARING, HUDD. 
Codes: ABC (5th Ed.), 
Lieber's. 


Telephone: 1080, | & 2. 
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p ATE NT SATISFACTION ALREADY GIVEN ON EXCEPTIONALLY 
oe SEVERE DRIVES AND REPEAT ORDERS RECEIVED. 


“Stanchion” 


WROUGHT-IRON 


Pulleys=-_ 


Arm Heads machined accu- 


rately to curve of Rim. DESIGNED FOR 
Heavy Drives, 
High Speeds, 


and where | 


Vibration or : 
Shocks are o @ io) 


present. 








Paimed Arm Heads, 
forged from the solid 
Bar—not screwed on. 





Quotations and full particulars on application. 
PATENTEES AND SOLE MANUFACTURERS:— 


DOUGLAS, LAWSON & 60., 


Engineers, BIRSTALL 9 Leeds. 


Telegrams :.PULLEYS, BIRSTALL. Telephone: 135 BATLEY. Code used: ABC 5th Edition. 


On LISTS of ADMIRALTY, WAR OFFICE, INDIA OFFICE and 
CROWN AGENTS FOR THE COLONIES. 2265 








P 


VACUUM BRAKE EJECTOR: 


(ME coteeamemed, PATENT.) 


SIMPLICITY. RELIABILITY. 


LOW RUNNING COSTS. LOW STEAM CONSUMPTION 


Interchangeable with Existing Types. 





DAVIES & METCALFE, Lid. 


ROMILEY, near MANCHESTER. pe 














a a =F 
- THE 


CLAY Cross Co 
Nr Chesterfield. 


ESTABLISHED 








Telegrams: EXHAUST, Romiley. Telephone: 219 Stockport. Railway Address: Romiley, G.C. & M. Rly. 





DAVIE & HORNE, Engineers, ,2Nstone en Soon 


INDEPENDENT 
CONDENSING PLANTS. 


FRESH WATER 








Suitable for— 

MILLS, ELECTRIC SUPPLY 
STATIONS AND 
PUBLIC WORKS, 





DISTILLING PLANTS. WHERE 
EVAPORATORS. WATER SUPPLY 
FEED WATER IS SMALL, 

HEATERS. MUDDY OR SALT. 
FEEDS WATER City Office: 
FILTERS. 45, HOPE ST., GLASGOW. 
Tel ic Address: smi? 
PUMPS. EVAPORATOR, Johnstone. 


























mll€in mal tetelelal a 


ACETYLENE 
WELDING PLANTS 


4 ~ 


/ 


BOTH GASES NDER PRESSURE AND 
=) 


ERFECT CONTROL. 


THE ACETYLENE ILLUMINATING CO., LTD., 


268 & 270, South Lambeth Road, London, S.W. 





No. 
VICTORIA MIXER 
on Truck, 
with Power Charging 
Skip, Water Tank 
and Electric Motor 
at work on 
the Great Western 
Widening of 
Moor Street Station 


Birmingham. 


Thomas Rowbotham, 


Contractor. 





We cannot describe the Victoria Concrete Mixer in an advertisement ; we 
can only give you one or two of its good points, viz.:—The Victoria Drum is 
set in a single iron ring, which carries both the tracks for the supporting 
collers, and the gear teeth of the driving mechanism. The central drive prevents 
swisting of the drum, undue wear upon the gears, and unequal wear on the 
rollers. The central suppot of the drum of the 


VICTORIA MIXER 


upon the main rollers gives 
rigidity and strength to this most vital part of the mixer. Mixer and 
engine rest upon a single bed of Z section steel framing entirely independent 
of the skids or truck. The heavy construction of mixer bed, drum and all 
the parts guarantees what the engineer and contractor wants—Ser vice 
sonstant, reliable Service, under all conditions and at all times. 

Write for our Catalogue No. 11. 


THe T. Le. SMITH CO., 


Telephone : 3930 VICTORIA 11, Victoria Street, 








Cable Address : CONCRETE, LONDON. LONDON, S.W: 


G52 
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WORCESTER. 


FANS]| marr ran 


IS A GOOD “Sirocco” Induced 
MINE INVESTMENT Draft Plant is about 
VENTIL ATION. 30 to 40% of that of a 


chimney of equal capacity. 

















The power to drive the Fan varies 
from 3/4 to 3% of the total power 


generated, while the saving It 


frequently amounts t0 increases 
the steam- 
from 15 to 20%. ing capacity 
of existing boilers 
and thereby increases 
the Works production. 
It reduces the Coal Bill 
because cheaper coal can be 
used than with natural 
draft. 


Permits the use of the 
waste heat in the flue gases 
by means of economisers, 
superheaters, &c. 


DAVIDSON 
& CO., LTD. 
Sirocco Engineering Wks. 


BELFAST. 











SEND FOR CATALOGUE 19 J. 























MINING RUBERY, OWEN & CO. 


. X s [ 0 S V é S DARLASTON, SOUTH STAFFORDSHIRE. 


=== BEST QUALITY ONLY. == 








DYNAMITE. 
CELIGNITE. 
CELATINE DYNAMITE. oe\‘2%,J 
BLASTING CELATINE “saa 


CHEDDITE. GUNPOWDER. 


(Does not Freeze or Exude.) (Of Every Description.) 














Curtis’s & Harvey’s Electric Detonators 
and Fuses are confidently recommended. 


6500 GALLONS PER HOUR FILTER. 


Head Office: 


CURTIS'S & HARVEY, 


CANNON STREET HOUSE, LONDON, E.C. 
Telegrams: CURTISS-CANNON, LONDON. Cablegrams: CURHAR, LONDON. — _ — 
Telephone : 9880 (8 lines) City. Codes: ABC, A1, and Western Union. WATER PURIFICATION PLANTS. 
BACTERIAL TREATMENT FOR TOWN SUPPLIES. 


Agencies in all parts of the United Kingdom, Australasia, Canada, FILTRATION & SOFTENING for INDUSTRIAL PURPOSES 
India, South Africa, South America, China, Japan, &c. &c. 
D420 PLEASE SEND US YOUR ENQUIRIES. D816 


6000 GALLONS PER HOUR SOFTENER. 
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CHEAPEST 
and 






MOST 
EFFICIENT. PENT Ay 
0 
pat jos? ANp 
THESES “DUCE, 
DR, Very 
Rey? 
OVy, 
NG 
DUs 
IN 


JOHN GIBBS & SONS’ 
“PEERLESS” FAN. 


724, DUKE STREET, LIVERPOOL. Q724 
ON ADMIRALTY AND WAR OFFICE LISTS. SEND FOR CATALOGUE. 


JOHN RUSSELL & GO., LD. 


WALSALL. 


SOLID-DRAWN a 


TRADE 

































FOR LOCOMOTIVE AND OTHER BOILERS 


GENERAL ENGINEERING PURPOSES. 
ON ADMIRALTY LIST OF CONTRACTORS. 






















ELECTRIC 
OVERHEAD CRANES. 














. a 
BENZOLENE ... PETROLEUM 
BLOW LAMPS. 


Shipwrights and General Engineers 
requiring Blow Lamps cannot do 
better than use our goods. 


We have a number of designs and 
sizes, enabling us to supply lamps 
for all purposes. 


Lamps with either VERTICAL, HORI- 
ZONTAL OR INCLINED BURNERS. 


Lamps to burn in a Gale of Wind 
or under cover. 


Lamps to give a temperature ot 
approx. 3600 deg. Fah. 


Lamps for Iron Pipe Bending, &c. 


BRITISH STEAM SPECIALTIES, LTD., 


WHARF STREET, LEICESTER. 




















EDGE 
RUNNER 
GRINDING = 
MILLS omf 









off all kinds tos all purposes. 


SMEDLEY. BROTHERS, i, 


BELPER, DERBYSHIRE. xi? 

















“TEAKOID” 


A Fire and Damp Proof 
Composition 


FOR 


SHIPS’ DECKS, LAVATORIES, HOTELS, 
OFFICES, &c. 


If laid along with ‘‘ Teakodite”’ is NON-CORROSIVE. 





Sole Makers— 


JOHN BROADEOOT & SONS, 


LIMITED, 


WHITEINCH, GLASGOW. 


Telegrams—BROADFOOT, WHITEINCH. 5099 











wiht dis 











a ———n 














HENRY J. COLES, ua, ata Derby 











THE BAKER OIL SEPARATOR 
FOR EXHAUST STEAM. 


ORIGINAL. ——— RELIABLE. BEST. 


D19 
Particulars from Derr. C, BAKER OIL SEPARATOR CO., Ltd., Hunslet, Leeds. 


Stern Wheel Steamers, Bucket & Suction Dredgefs 
Ocean Cable Steamers, 
Gold Dredgers. 







Telegrams: 
“LOBNITZ, Sole Makers 
RENFREW.” of Patent Rockbreaker 












M46 for rock excavation under water without explosives 














” 
1969 





ae 
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—" MCGILLIVRAY 


PATENT HYDRAULIC VALVE. 


RELIABLE 


AND 


EFFICIENT. 










Used in many of the principal Steel Works. 


NO STUFFING BOXES. 
NO PACKING LEATHERS. 
FULL WATERWAYS. 


















Particulars from - 


JAMES JENKINS & SON, 


124, ST. VINCENT STREET, GLASGOW. 
SOLE LICENSEES FOR GREAT BRITAIN. sw194 














~ ELECTRIC, STEAM, & HAND 


CRANES 


OF ALL TYPES. 





ISLES LIMITED, 


STANNINGLEY, LEEDS. 


London Office : 
E. C. Amos, M.1. Mech. E., 
22, Martin’s Lane, 
Cannon Street, E.C. 





Telegrams: ‘‘ Isles, Stanningley.’ 
Telephone: 45 Stanningley. 
Code: A BC, 5th Ed. 






X1756 











J. P. Hall & Sons, 


Ltd’ 


PETERBOROUGH. 


Makers of 
High-class Boiler Feed 
and other Pumps for 
both Marine and Land 
Installations. 


SINGLE AND COMPOUND. 


Q53 











ON ADMIRALTY LIST. 


THe ROLLED STEEL FORGE CO, ‘70. 


MAKERS: WISHAW. 


SECTION OF MANHOLE DOOR WITH 
COMPENSATING RING. 











a: 
cl ROLLED 
a 
gf 
& i 





WwRou 


Telephone—32 Wishaw. 
Telegrams—SIRHIND, WISHAW 





MANUFACTURERS OF sm57 


a and Sludge Hole Doors, Raised Manholes and Standpipes for Steam Boilers to with- 
‘a Very Highest Pressures, to Board of Trade, Lloyd's, British Corporation and Bureau 
‘requirements. Also Water Ballast Tank & Fresh Water Tank Doors. Stee! Forgings. 









LEIMAN BROS.’ ROTARY 


BLOWERS 
~« VACUUM -= 


TAKE UP THEIR OWN WEAR. 


1 oz. to 10 lbs. pressure. 
1 to Win. vacuum. 
2 to 338 cubic feet per minute. 















Used with Oil and Gas Appliances, Agitating, 
Sand Blasts, Milking Maehines, and 


VACUUM CLEANING. 


Blower Catalog No. 92. 
Vacuum Catalog No. 93 


LEIMAN a 62sn, John Street, New York. 


ENGLAND—THOS. ASHTON, LTD., SHEFFIELD. ITALY—WHITE, CHILD & BENEY, MILAN. 
AUSTRIA—WHITE, CHILD & BENEY, VIENNA. 
Reliable Establi-hed Firms Wanted as Agents in other Countries. 





D564 

















ADMIRALTY WAR OFFICE 
LIST. LIST. 
Telegrams— Telephone— 


** Hudson, Coatbridge.” No. 58, Coatbridge 


SOLID WELDED STEEL ANGLE RINGS up to Gin. x Gin. x I$in 
For CONDENSERS, BOILERS, &c. sM192 


THOMAS HUDSON, Lr. COATBRIDGE, +... 

























i wearer me 


MILES PLATTING, MANCHESTER. 






























to 
His Majesty 
King George V. 


Appointed by Royal 
Warrant Horticultural 
Engineers 








Pree snatiss nearly a Century.) 
AWARDED in MEDAL, ROYAL BOTANIC SOCIETY, 1906. 





PATENT WATER BALLAST 


D fy GREEN S MOTOR ROLLERS 


Fitted with Two Speeds and Reverse. 





Se These Motor Rollers are made in sizes from 
3 to 10 tons. 

We also make Steam Road Rollers from 
5 to 20 tons. 


Simple, Economical, Durable, and 
Absolutely Reliable. 


THOMAS GREEN & SON, LTD., 


Smithfield Ironworks, LEEDS, 
and New Surrey Works, Southwark &t., 
LONDON, 8.E. 


Telegrams—‘* Smithfield, Leeds.” 
“ Surrey Works, London.” 


D174 


GREENS 
LEcos BLO 





Please write for full particulars. 
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KORDEN (Patent) COUNTER  — 





Counter and Watch start and 
stop simultaneously. 





Watch ceases to record time 
during slip of counter. 





SEND FOR LIST 53 KC. 
— G102 


JOHN DAVIS & SON (Derby), Ltd., 
All Saints’ Works, DERBY. 


London Office : 17, Victoria St., Westminster, $.W. 


A. BEEBEE, 


WOOD STREET WORKS, FALLINGS HEATH, 
WEDNESBURY. 
Manufacturer of every variety of Q733 


ENGINEERS’ STUDS. 
JOHN STIRK & SONS, 


Machine Tool Stine 
HALIFAX. ve 


For Illustrated Advt. see first issue of month. 


















































irteatace WADDLE == FANS 


82, QUEEN VICTORIA STREET, 


LONDON, E.C. 
Telephone : 5534 Bank. Telegrams: SoLution, LonDos 
ABO and Al Codes used. Z296 


For Large Advt. see issue of Dec. 13th 


D. & J. TULLIS, Ltd., 


Machine Tool Makers, CLYDEBANK, N.B. 





STEAM OR ELECTRICALLY DRIVEN. 


Maximum Efficiency. Maximum Reliability. 
SUITABLE FOR LARGEST POSSIBLE REQUIREMENTS. 





aarti inkieen | WADDLE PATENT FAN & ENGINEERING COo., LTD. 


RADIAL DRILLING MACHINE. 


See our Illustrated Advertisement Dec. 6 issue. m0 





LLANMORE WORKS, LLANELLY, SOUTH WALES. 


TELEGRAPHIC eee: _Fan, LLANELLY. A*ane 








JOHN ROCERSON & CO., LTD., 
WOLSINGHAM, R.S.0., CO. DURHAM. 
MAKERS OF inti 
Stockton Anchors Dredger | Buckets, Rastn, 
Steering Gear, ‘kc. &c. 


SEND YOUR ENQUIRIES. 
Telegrams: Steelworks. Wolsingham Z145 








READER 
HIGH 
SPEED 
ENGINES. 


Z. READER ¢€ SONS, Lid., 
NOTTINGHAM, and 
Q565 New London Street, B.C. 











MACKIES, LD., 


Engineers, R READING. 
WROUGHT AND CAST I 


PULLEYS, SHAFTING, BEARINGS 


W1908 Write for Catalogue No. 52. 
Tels., Machinery, Reading. Phone, 98 Reefing 


trade STANLEY ™. 

















Drawing Instruments 
OF THE HIGHEST CLASS. 


W. F. STANLEY & CO., Ltd. 


286, High Holborn W.C 


CONSTRUCTIONAL WORK: 


Galvanised Roofs, Workshops 
and Buildings of all descriptions 








ELDED 


SHEET METAL WORK. 








‘sa GALVANISING - TANKS - CONSTRUCTIONAL IRONWORK. 


ELEVATOR & CONVEYING 


MACHINERY. 


seeteeteara JOSEPH ASH & SON, REA STREET sourt 





W. E. CANTRELL & Co. Ltd. 
BEESTON, Notts. 








BIRMINGHAM. 








‘ly 
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“LOCOMOTIVE 








Pacific Type Locomotive for Passenger Service, Western Ry. of Minas, Brazil. 


The locomotive shown above is operating on grades of 3 per cent. and curves of 100 metres radius. 


develops 2 tractive force of 16,500 pounds. 





THE BALDWIN LOCOMOTIVE WORKS, 


PHILADELPHIA, PA., U.S.A. 
European Representative: LAWFORD H. FRY, 34, Victoria Street, London, S.W. 


Cable Addresses: “BALDWIN, PHILADELPHIA.”/ “FRIBALD, LONDON.” F1652 


The 


track gauge is one metre, and the fuel used is wood. The engine is fitted with a superheater, and 
The total weight of the locomotive and tender is 170,000 pounds. 











ci a A A i ll il lA RN BN A RO lt eB ll tl a li ln a A a ll 


for all 


! vate ast Motor Road Rollers oe 


14 Tons to 1; Tons. 
10 sizes. 


Petrol or Paraffin. Start at 
once. No water or coal cart- 
ing. Reliable. An 8-ton size 
runs on two-thirds gallon 
paraffin per hour. 


The “ALBION” 
(Glasgow) 


ENGINES, 


used for all rollers from 4 
to 8 tons in weight. 


Adopted by the British Government, the 
India Office, the Crown Agents for the 
Colonies, the German, Austrian, Russian, 
Norwegian. wedish, Turkish, and Mon- 
tenegrin Governments, the Governing 





Bodies of City of Westminster, Willesden, 

Hornsey, Hull, West Bromwich, South 

port, Llandudno, Croydon, Beverley 

Barrow-in-Furness, Jarrow, West Lanca- 
shire R.D.C., &c. 


Write for particulars. 











Invented, Introduced, and Manufactured by 


BARFORD & PERKINS, LTD.., 


Q827 


PETERBOROUGH, 
ENGLAND. 

















OXYGEN 


FOR THE WELDING & 
CUTTING OF METALS. 


British Oxygen Co., 


The Oldest and most extensive Oxygen 
producing and distributing business in 
the World. 


Factories in all important Engineering 
centres equipped exclusively with modern 
LIQUID AIR PLANTS PRODUCING 
OXYGEN OF UNRIVALLED PURITY, 


entirely free from Hydrogen or other 
combustible residuals. 


Manufacturers of 
OXY-ACETYLENE WELDING 
BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 


and other Appliances. 


For full particulars apply to any of the Oom- 
pany’s Works: 
Elverton Street, Westminster, 8.W. 
Tunnel Avenue, East Greenwich, 8.E. 
Saltiey Works, Birmingham 
Great Marlborough Street, Manchester 
Boyd St. (Shieldfield), Newcastle-on-Tyne 
Rosehill Works, Polmadie, Glasgow 
East Moors, Cardiff 
Savile Street, Sheffield. D678 











KIND CRUDE & TAR OIL 
MARINE TYPE ENGINES 


For Marine and Power Plants. G7 
Contractors to Italian Navy. 


ING. P. KIND & Co., TURIN, ITALY. 


Rogers McGown & Co., 4, Livesey Rd., Manchester. 
BLAKE'S PA PATENT 


RAMS and HYDRAMS 


For Raising Water. 
Send for Catalogue No. 16. 


JOHN BLAKE Lp. 


ACCRINGTON LANCS. 


IRON» STEEL» 
HEMPcWIRE- 
ROPES’ CHAIRS 6 
SAM: DENISON ¢-SON-L 
LPARAS/DE> LEEDS-S-E: 














TESTING 
MACHINES 











PSPSPS PAPO OOO eee eee eer 


















OF EVERY 
DESCRIPTION. 





LOCOMOTIVE CRANES, OVERHEAD CRANES, 
GOLIATH CRANES, ELECTRIC WINCHES, 
CAPSTANS, WINDING ENGINES, &c. 








| 


LOCO. ELECTRIC GANTRY CRANE. Fig. 416. 








LOCO, STEAM GANTRY CRANE. Fig. 401. | 
SEND FOR CATALOGUE. 


THOMAS SMITH & SONS, 


Seam & Electric Crane Works, RODLEY, nr. LEEDS. 
Telegrams—SmirH, RopiEy Kill 


London Office: 
%. WICTORIA STREET, S.w. 













GREEN’S ECONOMISER 


Saves 15% to 27% on the 
COAL 9 a ae 
Full particulars from 


'E. GREEN & SON, Wakefield. 


CYLINDER, DOFFER, ROLLER, 
AIR PUMP, CONDENSER & STEAM 
PIPE CASTINGS. 
Machine Made Toothed Wheeis. 
MALLEABLE IRON and 
MILD STEEL CASTINGS. 


Write for Prices to 


SCHOFIELD'S FOUNDRY CO., L°- 


LITtTTLEBOROUGH. 727 


LEECH.GOODALL « C2 














Leu: 





CONVEYING PLANTS, BUNKERS &° 








The CLYDE STRUCTURAL IRON CO., Lid. 


Clydeside Ironworks, Seotstoun, Glasgow. 


MANUFACTURERS OF 


Iron & Steel Roofs, Buildings, 





Workshops, &c. &c. 
London Offiee: 48, Cernhill, E.C. «50 
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iThe HORSELEY CO., Li. 


Engineers, TIPTON, STAFFORDSHIRE. 


London Office— Works and Head Offices— 
ENGLAND. 
Lonpon. 


ii, VICTORIA STREET, WESTMINSTER, S.W. TIPTON, STAFFORDSHIRE, 
Passenger Station, Dudley Port. Telegraphic Addresses—Honsa.ey, Tipton ; G. 


TRONFOUNDERS AND MANUFACTURERS OF STRUCTURAL IRON AND STEEL WORK. 
Cast Iron and Steel Tanks and Pressed Steel Flooring. 











oor Bridges, Piers, Viaducts, and Roofs 
FOR THE U1833 
ENGLISH, COLONIAL & INDIAN RLYS. 


Gas Plant. Cast Irom and Steel Sashes, &c. 

















FOR ENGINEERING AND COLLIERY’ 'PURPOSES. 
Brand—COOKE’sS “BEST YORKSHIRE.” 


Contractors to H.M. Government and English ana Foreign Railways. 


STEEL WIRE RODS for ROPE, SPRING, CARD WIRE 


&c. (made from the famous Sheffield Steel.) 


HORSE & PIT PONY SHOES. CHANNEL STEELS FOR RUBBER TYRES. 


WIRE ROPE 


of every description. 





TINSLEY STEEL, IRON, & WIRE ROPE WORKS, 
LONDON OFFICE: 
110, CANNON STREET, E.C. SH EFFIELD. 
Awards: Gold Medals, Sydney, 1879; Melbourne, 1880; Mining, London, 1890; Naval, 
London, 1891: Paris, 1900. ESTABLISHED 1866 D126 


GRAFTON &CoO. 


a CONTRACTORS TO H.M. GOVERNMENT. 
+ SS ATLAS WORKS, 


GRAF on, BEDFORD. 














Illustrated Descriptive Price List 
free on Applicatio 





— 
“ - tats Re sop eS . Ss — eg CS 
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SILVER MEDAL Inventions Exhibition, Londor, 1885 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908 
GRAND PRIX. Buenos Aires Exhibition. 1910. C2188 


[EROY's™m2=" COMPOSITION 


Prevents the radiation of heat, saves fuel, an 
increases the power of steam. 


It will at once show a leak; it cannot catch 
or communicate fire. 
On Admiralty and War Office Lists. 


Three Boilers covered with this Composition will do 
the work of four not covered. May be seen where 
been in use for twenty years. 


: z. , : Established 1865. U1105 
, ase FEF. LEROY & CO., 
= 10, Gray St., Commercial Rd., LONDON E. 


REGISTERED TRADE. MARK Also at MANCHESTER. 























PECKETT & SONS, BRISTO: 





set: CO. TANK ENGINES 


Of all Descriptions and any Size or Gauge. 


Full particulars on application. 


Telegrams: PEOKETT, BRISTOL  Ajgge 











Registered 


Trade Mark 








GEORGE CRADOCK & CO., LTD, 


WAKEFIELD, 
ENGLAND. 


Wire Ropes 


of EVERY DESCRIPTION. 
HIGH-CLASS MINING AND SPECIAL ALLOY STEELS. 


LONDON OFFICE: 7, East India Avenue, E.C. 


BRANCHES, with Large Stocks of Wire Ropes always on 
hand, in JOHANNESBURG, SOUTH 
AFRICA; SYDNEY, AUSTRALIA; 
AND CALCUTTA, INDIA. 


Telegrams: Cradock, Wakefield. Codes used: ABC, 4th & Sth Editions; Al, 
Telephone: No. 26 Wakefield. A1843 Engineering, Broomhallis; & our own. 


Registered 


Trade Mark, 

















The 


“Tunken’ 


The 


a 
Ses 
$ “ar 


Specialities for 


Lunken Combination. Steam, Gasand | 


Company, 


Oil Engines, 
&c. 


Limited, Design. 


35, 


 FYebter- Gael 


Great Quality. Tachometers, 


Dover 


Street, 


London, 


S.E. 


Price. 


Prompt Deliveries. 


Write for Catalogue. 


| 
Valves, | 
Lubricators, 
Injectors, 
Whistles, 
&c. &c. 
} 











in addition to PASSIVE 








have been made and sold 





GROVER « CO., Ltb., 


Giving a Bolt ACTIVE ENERGY 


Made in all Sizes for Bolts from jin. to 
AGRONER'S Ba 4in. diameter.) aes 
: = SHOULD BE USED WHEREVER 
A NUT 
IS LIABLE TO VIBRATION. 


- BEWARE OF IMITATIONS. 
za WE MAINTAIN OUR QUALITY. _&— 


Over ONE HUNDRED AND FIFTEEN MILLIONS 









RESISTANCE. 





by USe aes 
Britannia Works, Wharf Rd., 
LONDON, N. ”™* 































THE ENGINEER 
SIEMENS OPEN HEARTH PROCESS ONLY. 


PLATES, ANGLES, CHANNELS, ZEDS, &c. 
ALSO REELED AND DOUBLE REELED BARS FOR SHAFTING AND STAYS 


TEEL SECTIONS 


HIGH TENSILE STEEL, as supplied to Admiralty, Board of Trade, Lloyds & British en 
NICKEL STEEL, as supplied to British and Foreign Admiralties. 


DAVID COLVILLE & SONS, Lo. 


DALZELL STEEL & IRON WORKS, SPECIALITY BOILER PLATES. 


~ BOILER BRAND MOTHERWELL. SHIP & BRIDGE BRAND. 


y HANGS LIMITS IN LATHES 


or 
This illustration shows a plan view 











SHIP & BRIDGE BRAND 


R BRAND. 
BOILE HIGH TENSILE. 


HIGH TENSILE. 
















of our 6 inch and 15 inch centre 


\ VARIABLE SPEED 
a 6=SOFASTHEADS. 


Write or call. 











We want you to know the many 
advantages of our 


PATENT VARIABLE SPEED DRIVE 


over all other drives. 


John Lang & SONS, wnictnn 


JOHNSTONE, near GLASGOW. e 

















An inconstant Water Feed to Steam Boilers causes waste of fuel, priming, overheating ot 
plates, an erratic steam supply, and the loss of efficiency in economisers and superheaters. 


THE “UNIVERSAL” PATENT 


AUTO. BOILER FEEDER 


Maintains an Absolutely Constant Water Level. 


it is sent xb One Month’s Trial ON APPROVAL. 


KATER & ANKERSMIT, Stones, Spestatiogs 


34, Fenchurch Street, LONDON, E.C. new 































































THE 
REFRIGERATING | 
HUHNE crocs oni RRO 


* {1S177, SALISBURY HOUSE: ENGINEERING C&L? 


LONDON WALLE-C: S° 
qin sYSTeM 
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DARLINGTON FORGE Co, Lo, DARLINGTON 


CONTRACTORS TO ADMIRALTY & WAR OFFICE. Tolephe 

















FORGE, TBARLINGTON. 










Sree, & lroy 
For 





3 








CAST STEEL AFTER SHAFT BRACKETS 
FOR LATEST WHITE STAR LINERS. 
WEIGHT 753 TONS. 











Formerly Bell’s Asbestos Co., Ld.j;- United Asbestos ;Co., Ld.), 


eg Aa STREET. TONDON. 











Asbestos and other Packings. Jointing Materials. 
Non-Conducting Coverings, &c. 


Sole Manutacturers of:— 


“Dagger” Packing |§ Salamander Asbestos Joints 
‘Eclipse’ Packing Victor Metallic Asbestos Joints 
“Gladiator” Packing Asbestos Packed Cocks & Gauges 


THE BEST OF THEIR RESPECTIVE KINDS FOR ALL PRESSURES. 


ENGINEERS’ STORES OF EVERY DESCRIPTION. _ 
Contractors to the British Admiralty for 25 Successive Years. 
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TAWESTINGHOUSE cons SILENT HIGH-SPEED 
CHAIN DRIVE 





As a means of Transmission 
between Driver and Driven 


OFFERS the CERTAINTY 
THAT THE FULLEST 
POSSIBLE ADVANTAGE IS 

TAKEN OF THE POWER 
DEVELOPED. 
as its patented feature, the 
ROCKER-JOINT, eliminates 
the sliding friction at the joint, 


inseparable from chains of the 
solid joint-pin type. 























When the drive is subject 
to frequent shocks or irregular 
action, a WESTINGHOUSE 
SPRING WHEEL vill 
counteract them and protect the 
chain. 






Chain (with Westinghouse Spring Wheel) driving 
Ingersoll-Rand Compressing Outfit. 


22 H.P 












Write for Catalogue FL-3 to the Manufacturirs: 


THE WESTINGHOUSE BRAKE CO., LTD., 
82 YORK ROAD, LONDON, N. 
Northern District Office: STANDARD BUILDINGS, CITY SQUARE, LEEDS. 





863 

















' 


TAYLOR & 


LEICESTER, 


CRANES, 


STEAM & 
ELECTRIC. 


Telegrams— 
LIFTING, LEICESTER 


HUBBARD, 


1 T0 10; TONS 
IN STOCK. 





Nat. Tel.: 


575 Q729 








~ | PETROL & KEROSENE 
OF 

BEST BRITISH 

DESIGN & BUILD 

FOR ALL PURPOSES. 








Send enquiries to Manufacturers : 


13, South Place, 
LONDON, E.C. 


Telephone 458 London Wall. 


McEWAN, PRATT & CO., 


Telegrams : “‘ INNEAL, London.” G131 


SAVER 
CLUTCH 


B® Runs as smooth as velvet with “Bg 
a vice-like grip. 

















BY USING THE SAVER FRICTION 
CLUTCH FOR ORIVING DIRECT 
FROM LINESHAFT 


YOU SAYVE 


1. Countershafts. 


2. 
3. 
4. 
Ss. Oil and Labour. 
6. Imitial Cost. 


The Saver Clutch is supplied split or whole. 


THE SAYER CLUTCH co., i D- 


London Office: Head Office: 


49, QUEEN VICTORIA STREET, E.C. 29, BROWN STREET, MANCHESTER. 
Yorks: MOSS LANE, ALTRINCHAM. Tal. : 888 City. Telegraphic Address : «Chatches, Manchester.” 


- 15,000 - 
FURNACES 


FITTED WITH THE 


“Prag tOR” 























SHovee STOKER 
That such a large number of furnaces should be fitted with and 
ee [ABILITY STOKER is convincing eos of thorough M . 
—continuous satisfactory SERVICE, d: fte' 
day, is the strongest ‘‘ REASON WHY.” o ae oe 
When 1€00 furnaces have been fitted at the largest Steel Fire 


Works and Collieries with the 
hesitate ? 


3 } 10 to 15% ECONOMY. 
20 to 30% MORE DUTY. 


* Proctor” Stoker—Why 


Bars. 





JAS. PROCTOR, LTD. 
HAMMERTON STREET 
IRONWORKS, BURNLEY. 






Sole Age nts for France :—The Société des Perfectionnements 





“Gi STEELCOMPANYorSCOTLANDI® 


Rac siemens Oil) rroce ss ley 


J nator 
GLASCOW. 


EX CHANGE SQU 


“len Sug 
23,ROYAL 
Ve WORKS 
HALLSIDE NEWTON. ana 
ee (eg © yen en 


ES 
EST D anncer rh Z 


EXCHANCE SQUARE, 


23,ROYAL 







GLASGOW, 2 
3,MINCING LANE LONDON 


Manufacturers of 


L Plates for Ships, Boiler and Bridge-buildiag, 
— “Angles Zed Bars, Tees, wna all forms of Sectional Bars 
uired for constructive purposes. 
CASTIN S of ail kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 
S of every description. 
SOE eichest aaliie. mses requirements of Home and 
Colonial Railways. 
TY RES—Locomotive Carriage and Wagon, to all requirements. 
SPECIAL STEEL of all kinds used for constructive purposes. 





“MESSER” AUTOGENOUS 
WELDING « GUTTING PLANTS 


SAVE TROUBLE, b seams & MONEY. 


OUR PLANTS ARE USED ALL OVER THE GLOBE IN MANY 
THOUSANDS OF GOVERNMENT AND OTHER LARGE AND SMALL 
WORKSHOPS OF THE METAL INDUSTRY. 


MESSER ENGINEERING CO., 
296-300, City Road, LONDON, E.C. 


ASK FOR PRICE LISTS AND ESTIMATES. 








Gill 








WILLIAM BEARDMORE & CO.. 


STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS, 


Forgemasters, Shipbuilders, and Engineers. 
LATE E. NAPIER & SONS (L1p.), 











GLASGOW . 
HYDRAULIC 


EATHERS | 
PUMP, ... Me cane er 


kt sii 
AD.AHLERS: £°-IN- MOST-OF-THE-LARGEST: UNDERLAND. 








FRIEDENTHAL’S DIRECT ACTING 
BOILER FEED PUMPS 


Give the Highest Efficiency. 
RELIABLE. SIMPLE. ECONOMICAL. 











ONLY ONE STEAM VALVE 
MECHANICALLY CONTROLLED 

















The Most Simple Valve Gear for 
Unskilled Attendants. 


Q3s3s 








Y5ig 
41a Vaporisation, 299 Rue de Londres, Parir, 














F FRIEDENTHAL ee cme no: 
a 


PRESTON. 
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SCHAFFER & BUDENBERG 


LONDON. E.C. MANCHESTER. GLASGOW. 
77a, Queen Victoria Whitworth Street. 5, Wellington 
Street. Street. 





Makers of Pressure Gauges and High- 
class Engine and Boiler Fittings. 


Boiler Feed Pumps. 
Control Watches. 


Sluice Vaives. 
Steam Meters. 


Counters. Steam Traps. 
Indicators. Stop Valves. 
Injectors. Tachometers. 

Jena Gauge Glasses. Test Pumps 
Lubricators. Thermometers, etc, 


Recording Instruments for Pressure, 
Temperature and Speed. 














JOHN MENEIL & CO. 


Colonial Ironworks, 
Govan, GLASGOW. 


SUGAR and RICE MACHINERY. 





See Illus. Advt. in issue of Dec. 18th sm107 
“RAPID” 
ELECTRO-MAGNETIC SEPARATORS 
and CHUCKS. 


RAPID MAGNETTING MACHINE Co. Ld. 
CRESCENT. BIRMINGHAM. Qz7As 


“CROWN” BOILER COVERING 


(Slag Wool) encased in Steel Sheeting 


96°, SAVING 


in Radiation—Cool, Strong, Removable. 
Higshect Feanamy & Return. 





T onsect Servicer, 





Admitted “‘most perfect Covering known.” 
For Superheated Steam and Extreme Pressures. 
“CROWN” ASBESTOS & MAGNESIA 
As Used by H.M. Govt. Depts. 
“CROWN” TELLURIC CEMENT. 
(Nearly 5000 users). The Best, Strongest, Cheapest. 
Most Durable & Most Profitable Cement Made. 


isbaicaests Q768 
Sutcliffe Bros., Atlas Works, Godley, Nr. Manchester 





AMBROSE SHARDLOW & CO., 


Engineers, SHEFFIELD, ENGLAND. 
BUILDERS OF HIGH-GRADE 


GAS ENGINES. 


See our illustrated advertisement last week and 
next week 


“STURTEVANT 





Soret FAN S 


STURTEVANT ENG Cc 
147-QuEEN Victoria St 


staloque 
ey 
L 
= —_ 


T. DAVIES & SON, 


RAILWAY IRON WORKS, 


WEST GORTON, MANCHESTER. 
Q849 


CUPOLAS & LADLES. 
The STEAM CYLINDER LUBRICATOR Co., La. 


Gordor Works, Lower Broughton, Manchester 
Makers of Adams’ and Grandison’s 


PATENT MECHANICAL & other 
SIGHT FEED LUBRICATORS. 


For Illustrated Advt. see next week’s issue. Q813 
Telegrams: Seafield Manchester. Telephone: 1645 


‘*“MELDRUM” 


FURNACES. 
STOKERS. 
DESTRUCTORS. 


poliichien Q348 
Canal Works. Timperley. Manchester 




















TELE - STRUCTIONAL — 
PHONE -Miotano 2/82 


ROOFS _ BRIDGES 
5 <P \~® 


} BIRMINGHAI: 


STEEL WORKERS xe 


T1TAN Worxs- CHARLES HENRY STREET 
BIRMINGHAM. 
BU/LOERS /[RONWORK. 
4RON & STEELWORK OF EVERY KIND 
= 
TANKS Erc. RivETED oR WELDED WORK. 















(Ql . 
& G 
VUL¢ to 00 








LOCOMOTIVE WORK 


SEWTONLE-WILISws, LANCASHIRE 


LOCOMOTIVES DESIGNED 


To meet the special <condi- 
tions of traffic in anys part 
of the world. 
























EXPERT ADVICE 


On all matters relating to 
locomotive engineering, 
both as regards mainten- 
ance and renewals. 











SOUTH AFRICAN RAILWAYS 


SUBSTITUTE 


For Metal Filament Lamps of 
High Candle Power 


Original Quartz Lamp ,,Metalfa“ 
ADVANTAGES: 


&. Much longer burning duration: approximately 1000 
to 10000 burning hours without any attention 

2. No breakages by vibrations in buildings 

3. Weatherproof for permanent service in the open air 

4. 60%, current economy as compared 

with metal filament lamps (0,4 Watts) 






























Grand Prix Brussels 1910 


Quarzlampen-Gesellischaft m. b. H., Hanau 





























ESTIMATES & LISTS FREE 











High Speed 
Radial Drill 


ARCHDALE. 


A machine of enormous strength and rigidity, 
combining every latest improvement. Extra 
ordinarily economical in power consumption and 
highly efficient. 





Special attention has been given to lubrication 
and. alt principal bearings are ring oiled, ensuring 
pro'onged life and minimising the need for 
attention. 


Other important features are:—Positive Gear 
Driven Feed Motion, instantly changed by lever, 
without stopp ng. Driving Motion through chang! 
speed box giving 18 changes of speed all obtained )y 
lever. Spindle Driven through Friction Clutch, 
and can be in-tant y reversed at highest speed. 





For further particulars apply to :— 


ARCHDALE & CO., LIMITED, 
LEDSAM ST., BIRMINGHAM. 
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-TATEST Pagar SURVEYING INSTRUMENTS. 
SEND FOR 
DRAWING RECENTLY 
PUBLISHED 
OFFICE CATALOGUE, 
SUPPLIES. POST FREE 
= ON REQUEST. 
LB. J. HALL & CO. re a 




















(Sole Proprietors: MAYER’S BOILER FLUID CO.) 


A PURELY VEGETABLE FREPARATION. 
Prevents scale formation and accumulation of salt and 
fittings. Prevents leaky tubes. Prevents p Soviate 


required. Saves la Legh poy sty of fuel. _ Obvia 
not cause primin y eiek 


LIX-ALL BOILER FLUID Go, Lr. 


Removes old scale. Preserves plates and tubes. Does not i 
No zinc 
es L chipping. Does 


oreens. 
ore 


pag hong: OF ig J ART T ECONOMIES 


CROSBY SPECIALITIES) 


ACCURATE PRESSURE RECULATION 


of all kinds can be assured 


by using 
= MASON REDUCING VALVES, 
REGULATORS 


and GOVERNORS, 


for Steam, Air, or Water Pressure 
or Vacuum. Dil7 












cc —— 


a ne 


i USEF 





CROSBY STEAM GAGE and VALYE (0., 
147, Queen Victoria St., LONDON, E.C. 
















Is not corrosive. 
taste to steam 





also Locomotives and Gas Engines. 


£ Price List on debs aeeitee 











mot Senta acide ¢ or alkali. Bas not impart 


Particularly applicable to Water Tube and Vertical Boilers; 


N.B —EFFECTIVE WITH BOTH SALT AND FRESH WATER. 
eT Ianahceapeactccieerte 


RICHES STREET, WOLVERHAMPTON. 











G1u3 





F. WIGGINS & SONS, 


For Lamps, Stoves, Ventilators, Electrical Work, and 
Philosophical, and for all purposes. Largest Stock 
in the world. Contractors to H.M. Government. . 













102, 103, 104, Minories, London, E. 





Telephone No. 2248 Avenue. E1706 











UTILIZE your WASTE WOOD ano SAWDUST 














BY INSTALLING 


A 


RUSTON SUCTION GAS PLANT. 








| “ j 
| 


| 





INSTALLATION OF 530 B.H.P. RUSTON WOOD REFUSE SUCTION 
GAS PRODUCER & ENGINE AT ST. ANDREW'S SAW MILLS, HULL. 


St. Andrew’s Saw Mills, 
St. Andrew’s Dock Street, 
Hull, April 12th, 1912. 
Dear Sits, 

The 30 B.H.P. Wood Refuse Suction Gas 
Producer and Engine I beught from you is 
giving me great satisfaction. 

The full power is being obtained from my 
ordinary saw mill refuse alcne, and the plant 
is not subject to stoppages, the arrangements 
provided for keeping the outlet pipes and the 
sctubbers clean during work'ng being very 
effective. 

I shall certainly tecommend the Plant, for 
the benefit to us has been great during the late 
coal strike, having neither coal nor coke to buy. 

Yours faithfully, 
R. E. BARCHARD. 














RUSTON, PROCTOR 2 Co, Ltn, Lincotn, Enavanp. 


ALSO 46, QUEEN VICTORIA STREET, LONDON, E.C. 


01271 











HYDRAULIC SHAFT STRAIGHTENER 





LIFTING 
APPLIANCES 











8.ND FCR LIST No. 27, 


RYLAND ST. WORKS, 


BIRMINGHAM. 





JIM CROW 







TRAM “Act Bénwen 





RAILWAY AND 
TRAMWAY TOOLS 
















Water Softeners 
Oil Eliminators 


APPLY TO 
THE HARRIS PATENT FEED-WATER 


FILTER (1910). Ltd. 
(Established 1833). sm 196 


24, Gainger St. West, Newcastle-on-Tyne. 


‘DUDBRIDGE’ 


GAS & OIL. ENGINES. 


DUDBRIDGE JRON WORKS, Ld., 
STROUD, GLOS. 
See Illustrated Advt. in issue of Dec. 13th: 867 


MACHINE TOOLS. 


C. W. Burton, Griffiths 3 


LONDON, MANCHEST ER, piswade’ 
See Advt. in last and next week's issues. 01900 


SHIPYARD MACHINERY. 


SMITH BROTHERS & Co. (Glasgow), Ld. 
Machine Tool Makers, « 8™i30 
Kinning Park, GLASGOW. 
See Advertisement page 66, December 20th. 


Sugar Refining 
Machinery. 


BLAKE, BARCLAY & CO., 


Greenock, N.B. em 15 















































SEE HALF-PAGE 
ADVERTISEMENT IN 




















STEEL AND 
BRONZE BALLS. 
AUTO MACHINERY CO., LTD., 


COYENTRY. 
Established. 1886. Q836 
















BURDON’S Si‘e2: FURNACES 


OIL GAS PRODUCERS. 
BEST for ALL PURPOSES. Absolutely Smokeless. 
alla eS sM135 

Burdon’s Furrace Works BELLSHILL, N.B. 








STONE BREAKERS, 


“CONCRETE BREAKERS, MIXERS 
DISINTEGRATORS COKE BREAKERS, MORTAR 
MILLS and eve description 
STONE BREAKING and ‘GRIND! NG MACHINERY 
m men 


BRANDON STREET, Le! ICESTER, ENG. 
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Bees 
FF. REDDAWAY & CO. 


MAKERS OF 


FLEXIBLE JOINTS FOR DREDGERS. 
SUCTION HOSE FOR ALL PURPOSES. 


TONS | —— | 
WEIGHT. | DIAMETER. 


F. REDDAWAY & 








ABOVE HOSE RECENTLY SUPPLIED FOR USE ON COLONIAL DREDGER 
“EILEEN WARD” LIFTED STONES VARYING IN WEIGHT UP TO 112 LBS. 


WORKS AND HEAD OFFICES: 


PENDLETON, MANCHESTER. 


LONDON: 50-51, LIME ST., E.C. 


LUKE & SPENCER, Lid., 
BROADHEATH, nr. MANCHESTER. ' 
) Telegraphic Address: EMERY, ALTRINCHAM. Telephone : ALTRINCHAM No. 40 : 





















THE 
High-pressure Steam Turbines. ‘ SS: eng OF 
Low-pressure Steam Turbines. | SY 


Mixed-pressure Steam Turbines. 
_ —————Z 


a < Ss Branch Offices—London, Leeds, Cardiff, & Glasgow. | 
BRASS—CUNMETAL- BRONZE : a 


THE 
MAXIMUM DURABILITY 
what we have attained by 


ne-tana ang ce ISHERWOOD SYSTEM OF SHIP CONSTRUCTION’| 


Established i859. 
THE VULCAN 
BOILER & GENERAL INSURANCE CO. Ld 


Head Office: 67 & 69, KING ST., MANCHESTER. 


See large Advt., paze 38, issue of Dec 20h G2: 


gy C. A. PARSONS and CO., 


Heaton Works, Newcastle ~on-Tyne. 






























































ON ALL LISTS. Suitable for ALL TYPES of Vessels. 
Foundries—HUNSLET RD., LEEDS. 
PECI DVANTAG f AR PA NGER STEAMERS. 
YOPKSHIRE ENGINEERING SUPPLIES, ||P CIALLY A eS sues 
LIMITED. G39 
E. S. Hindley and Sons : i) Reduced Cost of 
: Increased Strength. aa a sr 
And at 11, Quest Waa sen London, E.C. e ‘ Maintenance. 
nti 8 — egg? oma Increased Capacity tN S Se | — : Reduced Vibration. 
Si et anes wale: for Bale Goods. : 
Pr a nama tte itis Die | ‘ 238 Steamers Built or 
or further particulars, see large Advertisements : . 
alternate weeks, or write us. U190 Increased D.W. i being Built. 
fo. : Carrying Capacity. [i 
Superheater Units Ltd. p< propane 
4, Castle Square, SWANSEA. Improved Ventilation. \ f ? 1,068,051 gross reg. 
Manufacturers of Patent TWO- f tons. 


COURSE EXPANDING FLOW acini 
SUPERHEATERS. G98 











For particulars apply to— 


“BEATALL” AIR COMPRESSORS | oso. = dw, W. ISHERWOOD, -toces cies 





Stock Delivery. 
Iustrated Advt. last and next week. 


ARNOLD GOODWIN & SON, Lid 
10, Southwark, LONDON. G7 


4, LLOYD’S AVENUE, LONDON, E.C. 
or to S. C, CHAMBERS & CO., 3, King Street, LIVERPOOL. 
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Advertisements not appearing this week, but included in the ‘‘Subject Matter Index,” will be found by reference to the — or following issues, with the exception or those appearing nonthly. 
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Myer es La ., 70 my D. ond Sons... .. Davidson and Co.,Ld.. .. 55 |Grieve, J., and Co. . 52 Jomes, A. rs gle Shipman otherwell | Bridge Co., La 37 |Saver Clutch Co.,Ld .. .. 63 |Turner, es 

a C : Javie and ode .. _.. .. 54 |@rice’s Gas egaet Co., Ld Cater and Ankersm: umford, A. G. = Saxon, Georg e, Ld 68 Turton, T., os Sons, Ud .. 4 
Javies and ney ty Ld :: 54 |Grover and Co. . © |Kearns, H. W., aad ‘Go. Ld Newall ul Engineering Co .. 70 |Schiiffer and i Hodentecg. Ld 64 |Umited Electric Car Co., Ld 2 
1 45k y .. 44 |Davies, T., and Sc 64 |Guilbert-Martin |: on ceith and Blackma’ n Co., Ld 49 |New Lda 70 |Schmidt’s Superheating Co 8 |Urquhart, Lindsay and Co 
. 70 -+ cs «+ 67 (Davis, : ré Son (Derby), Ld 58 |Gunther, W., and Sons || 49 rennicott Water Softener Co 70 |New Your 4 kha Fosk "Co 10 |Schofield’s Foundry Co., Ld 59 | Vacher, : 31 
. 22 II / Davy Bros., Ld ve Hadfield’s Steel Foundry Co. % |Kerr, Stuart and Co., Ld 2-13 | Nichols Byes od 3 Schuchardt and Schutte 25-29 | Vacuum Brake Co., Ld 
. La 56 y Delta Metal Co., Ld .. 37 |Halden, J., and Oo, id . 31 ind, Ing. P.,andCo.. .. 59| Normand, A., Ld 0 |Scott Bre . 70 |Valor Co., 

»and Co., La 7 Lee § a1 Dempster, Moore & Co., 48 |Hall, B: J., and Co 65 | Kirk, Price and Co 70 | North- a Se Eng.Co a Shanks, T., ;andCo |. |. 65 ‘Vaughan re Son, La. 3 
Balawin | Locomotive Works 59 jull’s Metai & Melo Dempster, R. and J., Ld .. 67 |Hall, J. P. Sons, La., 4 en 57 |Klein Engineering Co., Ld 2| |Oukey, J., and Sons 3 |Shardlow, A., and Co., Ld.. 64 |Vaughan and Son, London 
Barford ° nd Perkins, .. 59 |Burdon, J., and an Denison, 8., and Son, Ld .. 59|Hall; J. and E., Ld 37 linger, R., and Co foes S Maschinenfabrik 2 |Shaw, John, and Sons, Ld.. 15 \Viekers Limited 32 3 

hi oan Ld ¥ $ Jermatine Co., Ld . 37/8 ardy F Patent Bick Co., La ‘3.70 ynoch Ld’ Be. ” and Co., Ld . 14 |Siemens Bros. Dynamo Wks 15 |Vulean Boiler & Gen. Ins. Co 
14 Dewhurst Engineering Co... 41 |E arpers Limited 2-70 Lancaster and Tonge, Ld -. 53 |Parki 2 .. 52 |Simons, W., and Co 7|Vulean Locomotive Works 
» + . J Dickinson Machine Tool Co arris and Milis . 37 |Lang,J.,andSons .. .. Parsons, C. A. .. 66 |Sirius ‘Autogenous W'ks Co 67 | Waiktie er By. & Eng. Co 
or, W. H., Ld... .. .- 70 | But! and Co.. .. .. 44|Dick, Kerrand Co.,Ld  .. 68 |Harris Feed-Water Filter .. 65 |Lassen and Hjort . .. .. 4|Paterson Engineerin .. 27 |Smedley Brothers, La . . 56 | Wailes, G., and Co.. . 70 
Beardmore, W., a epee ++ ++ 38 [Diesel Engine Co.,Ld.. .: 2 |Harrison and Camm, Ld. *- gb | Lasilite Co .. 38 | Pearlite Steel Co., I :) 6 [Smith and Coventry, Ld 61 Waketield? c C.,and Co .: 
Bedford Engineering Co .. 14 | Butters Bros. andCo .. |Dixon, G. N. , and’ Re arvey, G. and A., Ld.. Leech, Goodall and Co... Peckett and Sons... .. .. 60 |Smith and Grace, : ‘Walker Bros. (W igan), 1 Ld. 
58 |Butterworth Bros.,Ld.. .. 44 |Douglas, Lawson and Co :. arve’ ey, H. A., and Co. , Ld | | Leeds Forge 7 ee | , § wie oe |Smith Bros. and Co., iA. Bl jer H. ¥- , and Co 
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asl 1. and Son, La :. 18 |Campart, ¥ C, .. 8 |Drewry Car Co., Ld. . 45 |Haseltine, Lake and Co’ .. 2/|Ge Grand and Suteliff.. |. 45| CA.Ld.. |. °.. 45|Smith, J. (Keighley), Ld .. 2 Wi |, T. W., Ld 

Belliss and Morcom, Ld .. 47 a7 |Cantrell, W. E., and Co., Ld 58 |Drum Engineering Co.. aslam F’dry and Eng’g Co ry |Leiman Bros .. .. .. .. 57 |Phillips, J. W. and C.J. |. 43 |Smith, S., and Sons, La 6 | Warner, 2. oad Co ; 

Bell’s United Asbestos Co.. co ited’ .. .5|Drummond Bros., Ld .. .. athorn, Davey and Co., Ld. |Leroy, F..andCo.....-.. |Pheenix Dynamo i, Co... 8 Smith, T., and sons, Rodley 59 \Wair G. a 1 
6 |Carrathers, J. H., and Co -. 7 Drysdale and Co., Ld Hawthorn, Leslie and Co. . . 70 Lewis, E.. and Sons .. .. 399 |Pickering, -R. Y., , Ld 2|3mith; T.'L., Co - 4 eldiess ‘Stee! ie, Co., Lid 





nett and Sayer co es J 
fepnls, E., and Co., Ld zw iCarter and Wright Dudbridge Ironworks, Ld - Head, W rightsonandCo., a - Lewis, H., and Sx 70 | Piggott, T.. and oe. Ld .. 5|3mulders, A’ F. Reis |Wells, A. C., and Co 
Berry. F., andSons.. . Chain Belt Engineering Co 0 Easton and Anderson’ 4 |Heap, J., and Co., Ld . Ley’s "Malleable Castings ¢ Co Pott, Cassels and Williamson 12 | Spencer, James,andCo .. 2 Wells, Henry, Mines... 
Berry, H., and Co., Ld 3 Chambers, Scott and C . 8 |East Ferry-road Engin’ng Co 45 [Heenan and Froude |. |. § Lidgerwood Mfg. A 4 |Potter, A.C., Co . 45 |Spurr, Inman and i O .. .. 70 |Westinghouse Mahe Co. 4 
Beyer, Peacock and Co., Ld Cha lin, A., and Co., A .. 49 |Electric & Ordnance Acces- _ |Henderson and Glass .. |. 44 |Lilleshall Co., Ld . . 36 |Pratt, F.,and *Co., Ld.. .. 37 |stableford and Co., .. 6|Whitaker Bros., o 
Beggar and Hendry ae 6 |Clarkson eo ale sories Co., Ld 32 | ¥, Ja Fr 48 |Linde British Reiger n Co Premier Gas Engine Co. Ld 44 | Standard Seetate., Ld 2 White, J.S., aa Co., La .. 50 
B-rch, G., and C 2 ees Cross Go : Enginowring Supplies Ld .. 43} rt, A., Ld 18-19 | Liverpool Refrigeration Co 27 |Price’s Patent Candle Co. .. 68 |Standard Piston RingCo.,Ld 7 | White Manufacturing Co | 
Birm’ham Hatteryé Metal Cc 3 Clayton & §  Raiitevorti Ld 5 tscher, Wyss, and Co., Ld.. 14 |Hetherington, J., and Sons 46 |Lix-All Boiler Fluid Co., Ld Priestman aaa aa 2. ti |Stanley, W. F., and Co. iggins, F., and Sons . : 
Blackstone and Co., 47 |Clayton, Son and Co., Ld . Ewart’s ChainCo .. .. .. 70 | Hill, Isaac, and So : 6 |Lobnitz and Co., Ld . 56 | Proctor, Jas., *! 63 [Steam Cyl’d'r Lubricator Co 64 | Wigglesworth, F., and Co |. 23 
Blair, © ‘ampbelland McLean \Clement Talbot, La. 37 Farnley Iron Co .. .. .. 2/|Hindley, E. S., and. Sons | ie Lodge Bros. and Co 6 |Pulsometer begin’ Co.. Ld 14 |Steel Company of Scotland 63 |Willans and Robinson, Ld.. 
Blake, Barclay and Co Cleveland Bridge & Eng. Co 7 Ferguson Brothers.. .. .. | Hobdell; A and ine 7 Longbot! Sond Rw, and Co \Radtord," Begin Co haft.. 64 | Steel Workers, Ld.. 64 wi liams, J. H., — Co 
BlakeBorler, We on&Eng. Co 6 |Clifton and Baird . .«. 44|Ferranti Limited .. oe Hodges, R. and Co. cer, id., ford, Bon and Squire .. 70 |Stephenson, R., and Co.,Ld 14 |Williamsons .. 

Blake, John, Le ; 59 — and Waddell ©’ |: 3 Fielding and Platt, alae 51 |Holt and Willetts... .. .. 52 ., La viet tad Sims & Jefferies 17 |Stevensons, Preston SS ee 
Bakers orough, J, and Sons |Clyde Structural Iron Co. .. 59 |Firth, T., and Suns, Ld_.. 70 |Hooker, P., Ld corel yeaght, John, , AES Rapid Magnetting Mach. Co 64 | Stewarts and Lloyds Ld :: 20 Wilson, J. H., and Co., Ld. . 

A re Joch ran and Co., Annan, Ld 49 Fowler, J. andCo.,Ld.. |Hopkinson, J., and Co., Ld Ld cat oa Ee Reader, E., and Sons. Ld ... $8 |Stirk, J.,and Sons, La *. 58 |Wilson, W., and Co 
a soe Lowe oe) oer bose Clutch Co., Ld . 45 |Priedenthal, F. 63 |Hornsby and Sons, Ld. .. 43 acielia P. and W. oid R y, F., and Co., La 66 | Stirling Boiler Co. ” act .s — | Withers, J.S., and Spooner 
Borsig, A. .. Pere. WS Marchent and Morley’ 68 Fuller, Horsey, Sons & Cassell \H orseley Co.,Ld .. .. .. 60|Main, A. tos 3 andCo .. e . F., and 37 | Stone, J. B. , and G re Wood and Newland ae 
Boulton, ¥ W.,Ld . ae Coles, H. J., .. 56 |Galloways Ld . 70 |E a J. , and Co Mason Brothers .. .. .. Rees Roturbo Mfg. Co., Ld 46 | storey, I., and sae, ia >: x | Wootton Brothers . 

Boulton and Pe oe oe \Coltman, H., and Sons’ |. 43 aon, “Telford & Hardman : Hu Sen ad Massey, B. and 8. .. .& 5|/ReidGearCo.. .. .. .. 14 | Strauss Bascule Bridge Co.. 27 |Worthington Pump Co., la 3 
Boving and Co., ] oe \Colville, D., and “oy pees a 61 |Gibbins, R. C., and C ne \F dates 5. 6Ga. tdcpaaes Maver and Schmidt .. |. : " .. 6 (Sturtevant Engineering Co 64 | Yarrow and Co., 

Braby, F., and Co 3 Consolidated Brake & Eng.Co 20 |Gibbs, John, and Sons. 86 |Hu 57 |McEwan, PrattandCo .. old, H.,Ld ... .. .. 14|Sullivan MachineryCo .. 8/ [Yorkshire Bng'éSupplic, La 6 
Brackett, F. W., & Co., Ld 2 |Consolidated Pn'tic Tool Co 10 |Glacier Anti-Frict'n MetalCo 2 /F eae Rogers and Co .. 59 | Reveirs,G., Mees. le eos T.,and Son, Ld 37 |Youngs .. 
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The Index to the Subject Matter of Aitibertiinimainia appears on the following Right-hand Page. 











IMPORTANT. 


heated «DICKINSON MACHINE TOOL"? fil Restate 


tage by Engineers and others in various parts 


of the World to Collieries, Ship Yards, Timber Pere: & Wa OIL IM LOD 


Districts, Saw Mills, &c. Certain substantial 
Clear Gains to be made if looked after where ' 
Manufacture fe 
am money is being allowed to slip. onvinary ano sreciat TOOLS fexriemachine makers. 


For particulars apply— Complete Plants for Railway and Ironworks and Forge Machinery. 
M. GLOVER & CO., SHIPBUILDERS’ & BOILERMAKERS’ TOOLS. 


Saw Mill Engineers, Government Contractors, &c., Complete Ordnance Plants. D595 


Patentees of Machinery for Converting Firewood Telegrams—“‘ Ordnance, Kei ” 
and Sawdust into Kindlers, Briquettes and Money. ar ‘Telephone Ho. S18 = Cablen—A BO Code, 5th Edition, 
“ideal” Saw Guards, Safety Cutter Blocks, &c., 


LEEDS. Qsit 


BEYER, PEACOCK & Co., Ld. 


{% Victoria y 
cnclQiaagatim “Gorton Foundry, MANCHESTER. | sxteztssutctom ooo 


Telephone—No. 5394 Victoria. ESTABLISHED IN 1854. 5640, Gen’l Manager and Sec.’s Office. 


LOCOMOTIVE ENGINES. 


ALSO MACHINE TOOLS. 


ARTICULATED LOCOMO- WHEEL and other LATHES. 
birt ey — MILLING MACHINES, DRILLS, 

GARRATT’S PATENT LOCO. PLANERS, SLOTTERS, and 
MOTIVE, other Machine Tools with or 

CRANE LOCOMOTIVES for without electrical drive. 
Lifting and Shunting, ; EMERY GRINDING MACHINES 

RACK RAIL LOCOMOTIVES, a Speciality. 

YARD ENGINES and other special = ‘ All parts or the Engines and 
designs for all purposes and ae Be ak. Machine Tools are made accu- 
gauges. ee ee a Se a ee ee eal rately to standard gauges. 























Y906 WORKMANSHIP AND MATERIAL UP TO THE HIGHEST STANDARD OF EXCELLENCE. 
STEEL FOUNDRY for Casting Wheel Centres and other parts of Locomotives. Also general CASTINGS & FORGINGS. “i 

















KEEP YOUR GRINDSTONES TRUE 
AND AVOID ACCIDENTS 


By using TRIER’S PATENT DOUBLE-ACTION 


+ COMBINATION GRINDSTONE- 
DRESSER & SAFETY REST. 


The Safety Rest (Fig. 2) serves also as Slide for Dresser (Fig. 1). 


Dresses Face and Sides of Grindstones in a few minutes and without Dust. 
HUNDREDS OF OUR DRESSERS IN DAILY USE. 


BRUNTON & TRIER, westminster, tonac 
SATETY REST AS SLIDE OF DRESSER. 55S s Westminster, London, S.W. 

















Ix vili THE ENGINEER 























GAS ENGINES, 

OIL ENGINES, 
PETROL MOTORS, 
GEARS, CHAINS, &c. 


Pamphiet on “‘ Lubrication of Modern Tools and Machinery,” 
Samples and Prices on Application. Ing 


For STEAM ENGINES, 
MACHINERY AND TOOLS, 
» ELECTRIC MOTORS, 

»  DYNAMOS, &c. 








Pamphlet on “‘Qil Testers and How to Use Them.” 
Samples and Prices on Application. 


PRICE'S PATENT GANDLE 6O., 


LIMITED. 









STANDARD Belmont Works, BATTERSEA, LONDON. 


3, Cross Street, MANCHESTER. 


Lubricants Bromborough Pool Works, BIRKENHEAD, 











ee ROUGH LON COPPER CO. LD. | 


COPRER SM LTERS. y | & BRASS MANUFACTURERS 
FLUI : R Vnmsses FORGED 


INZE TUBES @ CVEINDERS 














COLE, granny sae & MORLEY, Ltd. 


st se emits Prospect Foundry, BRADFORD. 


ag installati ioTelepho 
SEE OUR ILLUSTRATED ADVT. EVERY FOURTH WEEK. 


DICK, KERR 


& CO., LIMITED. 


TIPPING 
WAGONS 


OF EVERY DESCRIPTION. 


Serd for our Catalogues. 5piu 



















































HEAD OFFICE: ABCHURCH YARD, CANNON STREET, LONDON, E.C. 











BRANCH OFFICES: 


Manchester, Cardiff, Newcastle, Glasgow, Tokyo, Johannesburg, Sydney, Buenos Aires, 
Rie de Janeiro, Moscow, and Milan. 


Ge eS 7) Nee wd) New 
See Illustrated Advt. on Dec. 20. 
7 Q851 


Highest Economy. OPENSHAW, MANCHESTER. 
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Registered as a Newspaper. 
OFFICE FOR ADVERTISEMENTS AND PUBLICATION, 33, NORFOLK STREET, STRAND, W.C. 
T 
CXIV.—No. 2974] LONDON: FRIDAY EVENING, DECEMBER 27, 1912 [Price Srxpence 
—— 
tamp Cocina J Machines.- [»vergarry and Fort Augustus W anted, Draughtsman Used to] STRUCTURAL Creo 
The ropeienens of Bri 30,329 of . RAILW. Commercial Motor Vehicle di one having experi- h Pen in eesti DGEWORK of al all oye, Bo ROOFS 
900 are ared to LICENSE TORITISHT MAN y- RAILWAY PERMANENT WAY. ” MATERIAL, STEEL | ence in body required, to CLA TARR ting 98% oF ody Union ae donrtgtions, BY LDINGS on the American and Con- 
y ae RES S to WOR ‘ GREAT BRITAIN this PATEN' GIRDERS AND bg my man ig Ak FOR mae and salary and pel plan, &. nd for Descriptive Bookiet E (5th el 
FAl relates to improvements in stamp canceling and pedi The in rey ite and F ar yf Aras, Works, Huddersfield free mest. 
manieiDg 1: whines prepared to, BELL the erbEL AILS, CAST [RON CHATS, ; ———+_ | WIDLAND ENGINEERING BUREAU, STRAND, DERBY 
nae: BOULT, WADE and TENNANT, ISH-PLATES, FISH BOLTS and NUTS. SPIKES, dI diodes Af 
carer it POINTS and CROSS a81NGS, Bs autarefar isp KEYS belonging W anted Imme pepe Assistant CEE 
n-garden, em and com 2 age way 0 oJ 
al 1oa_| thor"ralray tiated tetreen Soman Hedge and "Fort | write, ite sepenenss wer eared gues ane | [A ML and Stud. I. — 
a London, E ugustus in of Inverness, tegeticr with Steel ences, to 1089, Engineer Office, Seat “street, Strand. W.C. pegged COACHING by Practical Civil 
UNIVERSITY OF LONDON. Bri Work,” Mrurntablen Water Tanks, W: Columns, 1089 A ng gt accesses 185 out of 204 (Oct., iS perems. of whole 
Pe ; ignal Cabins, , Signals and Signalling ive ngeres “e Station | —__ pass |i Bn. - by CF 100. per cent. successes). — 
ying Ss Coll F Platform B % Stores, Sheds, Goods Sheds and por Bae ar foreign can .—Write, ‘oto, Engineer Office, 
Engine Sheds. raughtsmen Wanted, Accus- | 3 Sorfolsirect Strand, W.C 1010 
FACU LTY OF ENGINEERING. e length of single line exclusive of loops and sidings is aug. 
aia NAR? URI N Gn | MRL ne en of nap mand grt | ag eben leh at re hE 
ofessor ers o » es 
y ADVTDA SON, M.Sc., M. Inst. C.E. . tuade on are co ben the form of, lamp sum, an the whole FRASER ani CHALMERS, LTD th, Kent. 1078 a A™ M. & Stud. Inst. C. E. Exams. 
rBSDA’S, nx pam. to seven pm, commencing January 1 “Fendusoss cneth’ sahisty Chemeesloes un to. the quantity and icctrleal Bapinecting taught by LOST. 
> : 0 
i aoa ATION, by Mr. N. F. MACKENZIE, M.A, genmetian ot tho txataniet. q [raz htsman Wanted, Midlands. Mechanical and Hist ical BSON, ae ou sht bah ng aw a 
THeRSDAYS ‘S, six p.m. to seven p.m., commencing January 9. Half payment of — price is to be made before any of the aug’ oping 5 ae man with ability aad initiative; must | to 16, Rosslyn-ter., Ke tial ie’ Ginteeen for , 
GN, ORGANISATION and OPERATION of CEN. | terial is removed, and the balance whenever half of the | be well acc he Design of Colliery Plant, to | Special facilities for those in’ India and Colonies. "3072 1 
“ORL RIC STA TIONS,” by Mr. C. H. WORD. magnate Aer bees een erer. ae iin twely tha general urineering Wor ereeranave aiary — Adie, ating 
y” PHO AM, M. Inst, C.E., M. Unst. E MM Py tay pe se my Sipe he ly experiance, age, and egeiaed to, commmonan, 1605 
ne PRIDAYS, 6.40 pam. 6 7.50 p. m., commencing January 17, suit his own convenience as to ny wil somaye the ha amt . A MI MLL. C. E. and Stud. Inst. C.E. 
™ wi n al me, 














Lecture Course, ¢ ls. 
re vd oP ib con urses and any further information can be 
Pe) by application to to the SE RETARY, or DEAN oo 


FACULT 1 


(‘ity (lity of } 





Se eat: .—Contract 


























‘Tenderers are referred for further information ap the office 
of the Engineers, Messrs. Formans and , 160, Hope- 
street, Glasgow. 

Tenders marked “ ‘Invergarry and Fort Augustus Railway 
Material” must be lodged with the subscriber not later than 
6th January, 1913. 

The Directors do not bind themselves to accept the highest 











anted, Charge Hand with 


ent in raed up Engines, — boxes, and 

Axles, “Slate definitely wages required, EE on 

— Con Bonus on its for the right man. “ST 
Wincobank Steel Works, Sheffield. 1072 a 

















—A Practical CIVIL ENGIN EER, A.M.1.C.E., 
mall Te PREPARES CANDIDATES for the above by 
RRESPONDENCE. om one ee last 8 exims. 
ee” Testi ite for booklet, 
2050, Engineer ‘Omen 3S Neenih street, ‘Strand we 





“9 





FOR STEEL TRAMWAY RAILS, FISH-PLATES, veep ender 
ese aoodla| hy DAVID REID, anted, Experienced Foreman Inst, CE. and all Engi neering 
4 Goinedlinee ane cre' —Mr. 
Pid SUPPLY and oa pe At Nottingham of Secretary's Office near ee oo en eiees aaa nen PREPARESCAN pIDaTES Personally or by 
(18 oe De” anders) Be yi, reeth December, 1912. 1003 pt. ne Te Dawson's Advertising Omar, 12 _ Prine. en nce” ‘Had onthe owt antpae i pn iron 
(A), - Ww, rember, 2 See bea & c. 1074 ees, el an ust comimenc- 
of FISH-PLATES. 5 .—39, Victoria-st., Westminster,S.W. Tel. No. 1402 Victoria. 
(p) & Tous a MILD STEED TLE BARS. ee np 2008 


a of the ipraiicetions : = 
forms of i ‘Obtained o saat ye 

¥ Ragin. shee ome 
see Eat One Guinea ayy a ee gn Ba 
rare on Sask bona fide Tend rand the copy of the 


TEN DERS. 
VICTORIAN GOVERNMENT RAILWAYS. 


Temog are Invited for the 


W anted for an Engineering Firm 
in Bombay, a FOREMAN pRCinEre. Good open- 
for a steady and reliable man. rience necessary. 
per month on 12 months’ probation. 2nd class P. and O. 
to and must not exceed 35, and single.— Address, 
1069, Engineer ice, 33, Norfolk-street, Strand, W.C. 1059 4 








r. A. Klemin Schmidt, B.Sc., 


oa. London, ae a A., AC. G. . ._ a. 
AM.LC. be gt ARES successfully 
for iNet ¢ C. E. an NIVERSITY ny EXAMINATIONS. Par- 





"Sealed Tenddrs, in the official eee eh SUPPLY and DELIVERY in MELBOURNE (AUS- ticulars of SPECIAL THREE WEEKS’ FREE in 
delivered to she und a eer: TRALIA) of 3800 TONS of 100i. STEEL RAILS application.—20, West Cromwell-road, Earl's Court, 8:W. P5141 
0 


t Of any Tender will not necessarily % 
the Comin ihtee reserve to themselves the Yght to Mo divide 


Specifications, Forms of bape 2 and conditions may be 
Aiiaes s on application to the undersign 
not later thanjnoon Wednesday, 





Winding Foreman Wanted at 


once for the D.C. Section of a » Dyeame a and 
Motor Works in the North. Only ae me no hare precio oa 


. Postal Classes 


ee ae E 
Resin 1 








“vedas wil onl be acoopted from firms who conform to the the ith JANUARY d must be accompanied 3 tions need apply.—State , and a la Instn. of Civil 
conditions of the ntract as regards paying the local standard Protiminary Deposit aa oo mpanied by a petredte 1086, pe. — Office 85° N, ae a ot Strand, W. e A Ont D., Stadents' CE. Mairiculation, 
= : By order, J. W. TAVERNE bow 2 try Inapetor wpe Smoke Inspecto: —.. — - ind 
w. J. BOA Agent-General for Victoria, ‘ 2 Engineering, Surveying, Ferro-con 2047 « 
Gua tng, Town Clerk a. (onstructional Engineers with 
London, W.C. works Lond OFFER t SITUA 
y December, 1912. __ eT! infane #9 | TION t@ouergetic and cay Ship Bessenan ;’ count be penstiond A ble and Expert Agents Re- 
eld cera responsible position. QUIRED, shaving connection with: mechanical works, 


(‘orporation of Madras. —Special 


WORKS EEE 7. 
GE SECT 





Want anted, a Good Man with 
al experience as ESTIMATOR and DRAUGHTS- 
to Boiler 


lerences and ex] 


in all branches, and have, 
First-class ens 
Engineer Office, 35, Norfolk-street, ‘Strand, W.C. 














co.'s, electrical 





mining 
works, trams, motor on *s, railway and public works. 10 per 
cent. to 40 per cent. commission.—C. MILLER, 14, Devonshire- 











DRAIN A 10 
square, E.C. P845 » 
The Corporation of te se ee renpurs | MAN, accustom and Tank Work. Duties oa Rea quired, a Foreman Moulder 
from competent willing to ne ter into a contract for the getting out 1 out, materials pee bey x ems of expec roams (tidland Counties). Only orpests 3 need apply. Fixed _ 
pe of ENGLIS a Sea eer LEEDS and tnd BRADFORD BOILER CO. Led. 5 i eg ogee eed — open Sain be ancouver, B. C. — Firms _ of 
i and ‘sou lng of about 166 miles. cites od Engi ffice, 33, Norfolk'strest, Strand, WC. 1081 a” Nar maa main who desire experienced REPRE- 
Fea of ender, mepare by iv biadley, MA nib . adi wiitle Bone: ARRY, H HEAD and CO., of 110, Cannon- 
°9 CE Mm, Bos. CE be: Special ince meer vo the Oorpors- Wanted, an Experienced Cane Ratesetter for Tool Room in| tues wi are cabot to transter thither thelr cd 
Corporation. SUGAR M aes NGINEER fora in ap ed 9 x , 
wtitmot be returned. as ee ironworks abroad, licant must have had ei tng in Midlands. in. Thovonahly zeliahio man with wide experience | Joists, Rails and Accessories, i n and al 
Tenders must be submitted to them at or before noon of | sugar house desi a. laying out of work. of of eine Se m practice t be ble of fixing | ing Specialities ; also Logging, Mining and Contractors’ Supplies 
Wedneudas, the Sand dav of J lanuary, 1913. Be me ¥ Cc. E. BIRD, 2, George-street, Mansion peti” | Hating ie plecework Speman tool pl tie. ig product ag ee b 
. pe ired, ) meer —— 
The Corporation does not bind iteelf to accept the lowest or ondon, Omane ss, otpecionce, se, Sant Wee se . 


any Tender 























ENGINEERING 


iN JAMES MANSERGH ts tte Co ™ ae Sd T 
to the poration. 1 

§, Victoria street, Westminster, 8. Wanted, Eng ineer to ake equired for Factory Engineer’s} PARTNERS AND PARTNERSHIPS 
on December 18th, 1912. 60S | ee a ee Otfice, COSTING CLERK, age about 18 to 20.—State 
saad _ $$ rer: apr sg Paid salary, and when at liberty, copies o' Mortltstons strand, and qoquired, to 1085, Eng’ OMe, Ss p are obtainable through 

E gyptian Govern ment.— _ Bardon Hill Granite Qaaretes, near Leicester. P864s WHOAES le eee. /s een. OR. 
mE sib Daal aon = = Poolmakers (First-class) Wantéd acne seein 
tendo eA, NW. 46, Watling-street, London, E.C., 
The Ministry of ‘ae os W anted, Good Design er for | toda te “~< i and Milling Machines eerie pan. Albert-square, Manchester, 








vobalt ¢ inaleivalis i 
of Port Said, invites TENDE Stor the net 5 
<> the ene | WORKS either for the ae a: aaeet 


(b) 
(a) 8E = RETICULATION, Comprising Sewers, Man- 
holes, Trading ng Tanks, Street Guilies, and other appurtenant 


works, 
(b) POMPRESSED AIR SYSTEM, co 
Sewage Mains, Air Mains, and other power: 


Petrol Commercial Metor eet age, stating 
experience and salary d CO., 
Lea, Union Works, Huddersfietd I 


jectom, |. WY anted; i in Pa Assistant 


eyo ger jhe for — Silver Mines 
in Peru, to installation 








Pam = ean wages. nome 087, Engine r Office, 33, Norfolk-street, 
Strand, W 1087 a 








Beyer fe for “The icon 


Simpson eal Co. oo eon Newark, S 
ENGAGEMENT thro sitions. Eee 


ugh 
Address, Oe Es Gaotese ¢ ice, 33, Norfolk- 








26, Collingwood-street, Newcastle-on-Tyne. 


ESTABLISHED SIXTY YEARS. Spl 3005 





(‘pital or Established Firm Re- 


QUIRED that will assist in develo ~ wt or purchase 
outright am invention for a variable suitable for 








" server, Strand, W.C 1063 2 
T oa wor ; 
= ~ lers must be received not later than noon on March Ist, shop rs ing wer quedt tnnclianicel es or work, Tap a the pecsenh f ae oe eluteh, alo he peer 
Copies of the ‘:Conditions of Tender” may be obtained free é, ibe absolutely steady, and ming ie work ivil En ineer, M. a Cc E si vi id for turbine drive or machine 
rn on sppbeation — with colleagu years’ engage- g . £4. , | sion de ie far meen of s peed ur’ re e S 
Fa sito Babe Werte Ga, Nai" Drinse ny Peles cee | oor sap Ae Sa rig oe ee 
Department Web, Ba, of ‘OMG 4 by py snassinds iving MANAGER, oi ag ot Gilkes'and Cor Le Ltd.’ Kendal. | with firm of cont ae seit Willing to invest | favourably with the rg ond + 3% a — 
Broadieay, W pel ham 1090 4’ | capital. Communications confidential Address, P820, 0, Kngi- method.— Address, > neer Office, 35, Norfo PRE 
3. The Co Conaeerniel intelligence I ‘Branch of the Board 0} neer Office, 33, Norfolk-street, Strand, W. ee 
Trade, London, where can als the detarned A 
description of work, together with ‘land, tA. and ot! ssistant to Manager Required f St 1 W k I 
regent documen: for small provincial Factory, engaged in metal cutting Eiagineer Oo ee orks, 1ron- W anted, Good Second - hand 
oat a - = detailed descripti om F work ne together with | and manufacture of hand-fo orged .tools; suitable for young WORKS, and blast furnaces, O.H. furnaces, metal ) WHEEL LATHE, diameter about 5ft., with simple 
ron Rggper ieee yas evan: rg aie be — ae ay man, age — 21 or 22, a fal been Groat shops, and is mixing plant, &c., ane ° of D.O. and engineering staff, and fall particulars to 1052, Engineer Office, 33, Nor- 
(Sei 7a.) from : payme’ ughtsman.—Send full particulars and requi economies, A+ 7 experien Forrateest street, Metra 1082 + 
4 i 1086, Engineer Office, 33, Norfolk- street, Strand, W.C. ‘AKE eSosT IMMEDIATELY. 
1086 a Address, P868, Engineer Office, 33, Norfolk-street, Strand, W. Cc. 


the entnotier General, Main Drainage 
ao tae le Works, Cairo. ne 
Broadway, Westm Sad M. <" een Anne's Chambers, 


The Municipalit 
entree te thy fends of Port sa pte not bind itself to accept 





Copatle, fn Sa Experienced 
GINEER REQUIRED as thon me Age about 
# pen sure will onl of 














ee 


(hief Draughtsman, 15 Years’ 


experience general engineering, oe gehen PRIVATE 





Wanted, Hydraulic Press, 1000 


to.1500 tons pressure, to take 4ft. x % 3in, stroke or 
acer ta ag to 1055, Engineer Office, 33. dere, ise” 


Strand, W 


¢. CARKEET J.m, ic oes Pe xecutive ability, who > hare had control of large staff. | WORK.—Address, P865, Engineer Office, 33, Norfolk-street, : 
Main Drainage nll knowledge of latest motor practice and interest in ranning | Strand, W.C. P865 B ye 
Ministry of renee, ial ee State age and full experience A Well ell- dtiees Fir irm et Mechani ss 
Cairo, Egypt. 916 in chronological order. Applications to be addressed to ‘dh ic), Co’ 
| GAREER SIDES, Bets Gilet ngineer, rouaen Genem! | | Jraughtsman.——Eingineer’s (23) ) i. mGihlant fucim Governments are OPUS to HCLIVE 
SEEKS permanent POSITION with good Firm ; 33 years | several PREMIUM APPRENTICES at their works, which are 


Feltwell New Fen Commission. 


8.W. Envelope oo ‘be rH “ Assistant” in ae left-hand 
rner. 1026 a 





workshops, 4 years drawing-offices ; mag pee to general ‘engi- 


within éasy distance of London. A thorough course of train- 


rs 9 a amiestonery invite TENDERS for the SUPPLY, neering, Winding and haulage gears, & i F articul address Engineer Office 
DELIVER ERECTION, at Southery, Norfolk, of 1 TWO Address, P85, Engineer Office, $5, Norfoik-street, Strand, W.C, | $3°Norfolk-street, Strand, W.C” ~~ 
_ CENTRIF veal PUMPS, each P8631 , TNT oe 


disc 00 
manny and of TWO STEAM TURBI ES to drive ve the 
me ies Of specification, conditions of contract, and form of 
ender can be obtained at the office of the Consulting pedinee 
a the Commission, E, G. Gomer , Esq., C.E., A.M.1. Mech. E., 
» &c., Ely, Cambs., mt of a cha of 


rge 
Ga eis L,.4 each copy of the on parment of which sum will not 









E2s ineer-Salesman.—Well- 

NOWN Electrical and Mechanical neers (specialists) 
have VACANCY in their London branch for vigorous OUT- 
SIDE SALESMAN.—Applicants must state age, full — 
of career, particularly their qualifications as salesman, 74 
expected, to 944, Engineer Office, 35, Norfolk-street, ptand, Wo 





ivil Engineering Pupil.— A 


VACANCY occurs in the office of a Absa Engineer 
holding several public appointments for a PREMIUM PUPIL. 





Large Kemer og ys a works in hand.—Applications to 
be a ROCKER, Esq., Conran ‘~—.: 














vertisers are OPEN to PURCHASE all ue, of 
wacitin E TOOLS for prom mupt cash.—Send full pe to 
2052, Engineer Office, 33, Norfolk-street, Strand, 





A« irawing showing tke site and general arrai mt of th Ely, WER eS AE 2p 
plsst nay be'seen at the omee of the Conanfeing Engineer at Erg gineer Assistant. in 1 _ Large Sy Pied Bis oa Machinery (Good 
INDUSTRIAL vpecminac 4 — OPENING OCC or ‘our Ds es 
ri Pp euseain Fy en SALE, Finan 
Siren: Ca vany Tender do not bind themselves to accept the | for a capable and enterprising MAN social position ng ineering. up 1 irm Dae om, = large stock.—JOHN S' NGER AN ed 


(public school man preferred), with a thal gageal per oar si 





conor 500 hands, have 





Scaicd ‘fenders, in special envelopes provided, to be delivered | and a special knowledge of Electricity. licants should | VA\ tf) ed classes of York affording 
ests. Ateher an Archer, Solieitors Clerks to the Felt- | give particulars of their general tecbaical n, | opportunities cs prom te moderate —. ‘Address, 2000. Engineer 


mbs., before noon, on Satur- 








renticeship, subsequent experien 
The position aore an excellent faeuare ‘ge, ms 




















Rees Four Marine Type, 9ft. 








éth Joneary, 1913. ht : 
By order of the Conon, Address, in first instance, to 1053, Engineer Office, Nortoik: pe il. a ¢ Thoroughly Practical | i bea 10ft. high, 5ft. 7in. wide ; 3ft. 6in, furnace, 75 3in. 
= caediaee a a street, Strand, W.C. 1065 4 _: INING, so insuring emplusmeit, can be GIVEN b va i ntrifugal) and ENGINES combined, with 28in. 
a Deion 1064 DEXTER and O0., Ragineors,’ High Wycombe. Premium, iin, and TOMPSON. 3 Marla-street, Millwall, E. 671 « 
Expert on Gear-cutting Wanted. | returnable as satary,' a6 = cbt 
Not otice. — I]t Has CG ome to the ihe su Bec § salary pee to a man who thoroughly understands 3 
—é ly by letter i in confidence to the AUSTIN SSS. : 
f ee a GRD, Nicht, hirmtagian”'"" ‘wns’ | Pupil.—The Boroughand Water-| SMALL ADVERTISEMENTS, 
recat bag ofr for liquefaction of aif have ints office for a P PiL—-Address, Town Hall Leamington. bag nage &e. 
CO, Ld. re SOLE a the LaDE rite Wass Dra aughtsman for In- = wade incertae 
( the Separation f \PeRNAL Combu large. firm | j 7 
0. Laid Air by means ase on Their rig! have ; must have tm 1 O! ox semi-Diesel engines, ton upils. sm, F ew Vacancies Occur Numerical ingus to ffrertinnmanta, 
of pea none writ experience in Diesel engines ; in large~modern ENGINEPRING Ahn a in South of a LXVI 
— wings and working out —Address, stati I Motor 


ethmurte halon, the sae in effech, to. the 
Pay ve protection =< uctio: 
of oxygen oad nitrogen from aaid aie — prod 5 





experience, and awa 1079, Engineer — 


Nortol -street, Strand, V 





§ | Velticles, manufacturing Internal nies, 
les, &c.—Address for full iouieen 2004, E 
Office, 33, Norfolk-street, Strand, wo 4 mene 





Subject-Matter index oe Adveitiscinesbin: 





ll 


THE ENGINEER 





Dic. 27, 1919 





The Sh of the Patent 


No. 3496 of for ee DESI in DRILLS a 
Methods of Makine eh same,” are DESLROUS of ENTER- 
ING into ‘ARRANGEMENTS t by way of any. NSE and other- 
wise on reasonable terms for the of EXPL: TING 
the same and ensuring its full deve lopment and practical 
working in this country.—All communications should 
addressed in the first instance to :— 
HaSELTINE, LAKE and CO., 

Chartered Pa’ t Agents ana Consulting Engineers, 1076 # 

7 _and 8, ser beh buildings, Chancery-lane, London, W.C. 


he Proprietor of the Patent 


3862 of 1910, for “Improvements in and relating 
to HUMIDIF ERS." is ESIROUS of ENTERING into 
ARRANGEMENTS by way of LICENSE and otherwise on 
reasonable terms for the purpose of EXPLOITING the same 
and ae ts full d and | working in this 
country.—All communications should ‘be addressed in the first 
instance to :— 

HASELTINE, LAKE and CO., 

artered Patent Agents and eae meers, 1075 u 
7 and rs Southampton-buildings, Chancery-lane, London, W.C. 


he Proprietor of British 


Patent No. 254 o “The PU mbt og 


Cc 
is DESIROUS of exakalyes al — ARRANGE 
British manufacture! ew to the r M- 
MERCIAL EXPLOITATION of ‘the INVENTION protected 
by the above Letters Patent. 

According to the caine the gases are scoured with a 
spray formed by an injector or atomiser supplied with a liquid 
waice: takes up the impurities. 

rested parties are nee 2 to communicate with the 
wadsiinees for further 3 ae 
HENRY SKERRETT, 1054 u 
Chartered Patent Agent, 
, Temple-row, 
Birmingham. 


~ TO CENTRIFUGAL AND ROTARY PUMP MAKERS. 
he Owners of the British Patent 


No. 3076 of 1903, relating to “‘An Improvement in 
BEARINGS, icularly those of Rotary Pumps and the 
luke,” are DESIROUS of ENTERING into NEGOTIATIONS 
with one or more firms in Great Britain for the EXPLOITA- 
TLON of this PATENT, either by the Sale of the Patent 
Rights or by the Grant ‘of Licences to manufacture under 
royalty. 

Inquiries should be addressed to Messrs, ABEL and 
IMRAY, Bank-chambers, 29, Southampton-buildings, London, 
W.C., Chartered Patent Agents and Consulting Mneiners. 

4 
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Farnley 
Tron Stas. 


The Toughest and Best in 
the World. Easiest to 
Smith, Safest to Weld. 
THE FARNLEY IRON CO.,, LTD., LEEDS. 


For Sale, Three 700 K.W. 


Willans- Parsons Triple-expansion TURBO-GENERA- 
TOR SETs, 440 volts alternating current, three-phase ; 5) 
1500 r.p.m. Each —— with surface condenser, exciter, 
pumps,. &c. ~ Will-sell sets together or separate. 
very little work. Immediate delivery and = 
Apply, HARRY H. GARDAM and O0., Ltd., 


our Dry -back Mies Type 
BOILE by OP ar OD st 2in. pp, Senate by 13ft. long, 
suitable for ao tke ted per hour 
each ; only in use for a few months er be LD ch 
removal; seen London. — Apply, HARRY H. GA 
Staines. 2062 


45 K.W. Generating Set: Pax- 


MAN Reon und Engine and Four- MW nd 
2 and Ph itipe 4 440-500 volts. Also 

merating Sets in sock, by leading makers. 
ah condition and read: or 'tmanediate wey tor 
particulars, &c., apply, HAR I H. GARDAM & Ld., 
2083 e@ 





Have done 
low price.— 
Imes, 1004 « 








RY. PICKERING & CO., LTD. 


(Established 1864 
Builders of Railway selewend and Wagons. 
Makers of Wheels and Axis ‘of all kinds, 
Chief Works and Offices— 
WISHAW, NEAR GLASGOW. 
London Office— R050 
8, VICTORIA STREET, WESTMINSTER, S.W 


G R. TURNER, L.”- 
Manufacturers of all descriptions of 


IRON & WOOD FRAME WAGONS 





ScomorT 


Iv 





Ss 


fe] Ss: 

READY: FOR PROMPT DELIVERY 
ie BURNING COAL WOOD o 1 Fuels 
W.G.BAGNALL,L®. starrorn, 


See seas Advt. of we ot Locomotives, &e,, 


n page 62, alte: issues. 


(Spl) 3034 





For Home, Colonial, & Foreign R: 
WHEELS & AXLES. 
PERMANENT. Way MATERIALS, &. 
Colliery Screening and Conve! Plan’ noes: 
Eleva ata rs, Structural Work, ing, Cast Casting aildesorigtone 
Ghist Worksand Offices: LANGLE MILL. a nr. oNOTT IN 
Lendon Office : 'y House, 
See Illustrated Advt. first fame i in + * a= on page 8 








RAILWAY * 0° 








PUMPS for all POWERS 
D459 


London Agents: Messrs. J. B. CROSS & c 
Broad Street House, E.C. 


— 
ROBERT WARNER « CO,"ezee 


WALTON-ON-NAZE, ESSEX, 


and all PURPOSES, 


O Ld, 





Ty 





=e 








Staines. 

100 K.W. Steam Generating 
SET, comprising Compound Engine (b: no (by 

Larbodiere, of Paris| Wired enue to —o DFnaimo tb 

Société Gramme), vo.ts. Complete with all accessori: 

very high-class plant. van price.—Apply, HARRY é 

GARDAM & CO., Ld., Stai 2073 ¢ 


150 H.P. Horizontal Com 


mpound 

—— by Woodhouse and Mi 

Jou 24in. and Min. diameter by 54in. stroke ; ~ six 

vears ca oid, ane and has iat oaly done obeut mea at scinel work. a 
immediate purchaser.— y. 

HARRY H. ‘GARDAM & CO., - ee 








[the Owners of British Patent 


No. 23,133 of 1908, entitled “Improvements in TUBE 
a APPARATUS,” nt c._R. MARKS 
(a communi-:tion from Aktiengesellschaft Hannoversche 
Kisengies: sserei}, are DESIROUS of DISPOSING of the 
PATENT or ENTERING into a WORKING ARRANGE- 
MENT under LICENSE with firms likely to be interested in 
the same. In the alternative, the owners would be m to 
consider proposals to manufacture the invention to any 
phe aes sa of the market in Great Britain on terms to be 
ar 

The patent covers an inv: enpiow inseresting to manufacturers 
und users of Tube Cleaning Ap) a 

Detailed information as to the inv seein will be found in the 
patent specification, of which a copy wil] be supplied to any 
interested party on request. 

Full wee bay obtained from and offers made (for 
transmission to the owners) to MARKS and CLERK, 57 and 
58, Lincoln's s Inn-felds, London, W.C. 1080 a 


TO BRIQU ETTE MANUFACTURERS. 


[ihe Pro »prietors of the Patent 


No. 541 of nt y soventanes an hag er Apap - bg 
ing or — “a 


ratus for Pre; 

WISH to SELL nba or eT GRANT LICENSES to M 
FACTURERS to WORK same on reasonable terms. 
Full information to be had 

Messrs. HARRIS and MILLS 1082 a 
Chartered Patent Agents, 34 and 35, High Holborn, London. 





CRANE 


Steam Titan), FOR SALE. By Sroruert & Prt. 


Lifts 30 tons at 60ft. radius. Return block will 
reach 35ft. below rail-level. Gauge, 18ft. Canti- 
-evers, 106ft. long. Clear head room between rails, 
12ft. din. In-excellent condition. -Can-be seen at 
work by appointment.—Apply. 8. PEARSON and 
SON, LTD., 10, Victoria-street, Westminster, 8. W. 


BUSY TIMES. 


WHO WANTS HELP? 

In the Engineering Way. 

We Specialize in WORK FOR THE TRADE, and 
have the Largest Plant in London, handling’ any- 
thing up to 40ft. long, 6ft. wide, 14ft. in diameter, 
and 10 tons in weight. ARNOLD "GOODWIN & SON, 
». (Estd. 60 years), Southwark, S.E. - 1047 


50-TON 








a4 














The Proprietors of the Patent 


1777 of 1909, for “Improvements in the MANU- 
FACTURE of HARDENED GROOVED ROLLS,” DESIRE 
to ENTER into NEGOTIATIONS with one or more firms in 
Great Britain either for the SALE of the PATENT RIGHTS or 
for the GRANT of LICENSES to manufacture under royalty. 
Enqviries to be addressed to D. YOUNG and CO., Patent 
Agents, Il and 12, Southampton- buildings, London, We. 
a 


Patented Speciality Suitable fur 
= GENERAL ENGINEERING WORKS. — Patentee, 
having successfully marketed valuable new invention on 
Continent, desires to meet British Firm to arrange Licensin; 
of his British Rights.—Address, 1077, Engineer Office, 
Norfolk-street, Strand, W.C. 1077 


[he P Proprietors of Patent 24,927 
905, re ating to “‘ PROCESSES for COOLING and 
DRYING FLUIDS,” DESIRE to GRANT reat | ACTUR- 
ING LICENCES to interested parties.—Address, C. LEAN, 
Chartered Patent Agent, 231, Strand, London. P8862 u. 











[Por Disposal (Unique Inve n'ion), 
the —— PATENT RIGHTS of a SUPERHEATING 
STEAM APPARATUS for heating pres. New system b: 
which temperatures up to 1400 deg. Fah. can be obtain 
— for = —ss yarposes -Or ee pur- 
se.—Demonstra' a aeement, or further particu. 
as OT 








pot 
from CORFIELD * and ‘LL, 119, Finsbury-pavemeut, 
EC. 1081 # 
Specialty. —A Well. known Firm 
of or, manufacturing high-class Steam a. 
and empioying over 30U men, wish to TAKE UP 
the MANUFACTURING of an ADDITIONAL and KIN- 
DRED SPECIALTY for which there is a large demand.— 
Reply in moe ed to 1060, ree Office, 33, Norfolk- 
street, Strand, W.C. 1060 1 


ies.—Seven Bef NDE Adjust- 


ABLE Bg for Ca Work, new, soiled, 
from ljin. to 3/lé6in. What offers? Have no use for ~S0OUT 
MOTORS LTD., Salisbury. 


For Hire or Sale, 40 N.H.P. 


Portable STEAM no 25 a. P., 20 H.P. Ditto, and 
=. at eee H.P. STEA M BOILERS, MORTAR MILLS, 

CRANES, a PLANTS, &e.; reasonable 
te ma immediate delivery.—J. WILLIAMS and ~ 2% 
73, Queen Victoria-street, London. Tw 3038. 2046 


Fr Hire, Pumps and Well- 


Re 1G TOOLS for Contractor's Deep Wells, &., 2in 
pte aN oe E. “Telephone No. 978 Hop. 


RDS and CO., Upper Ground-street, 
For Immediate Delivery :— 














G 
Two 6ft. RADIAL DRILLING oe 7 ~& 6ft. GIRDER 
RADIAL; lgin. Ijin. 2jin. and 24in. ae VERTICAL 
DRILLING MACHINES : 4 x 2 x 2 PLANING MACHINE; 
BRASS FINISHING, WHEEL CUTTING, and CENTRIN 
MACHINES ; also 4 and 74in. stroke SLOTTING MACHINES. 
JAMES SPENCER and CO., 
Chamber Ironworks, 
Hollinwood, Manchester. 





Q413 
Fo Sale :— 
New l4in. by 20in. Four or Six-wheels coupled 


SADDLE-TANK LOCOMOTIVES. 


Immediate deliv: 
THE AVONSIDE apees COMPANY, aang. 





tor Sale from our Plant:— 
i SWING, one eg and BORING 
LATHE, ‘with loose head and all accesso 
One HORIZONTAL DRILLING and BORING MACHINE, 
with rising and falling table, and 
One 2in, DISC GRINDER, by Roberts Bros., with Equip- 
ment. 
These can be seen working in our plant.—Apply, DEAN, 
SMITH and GRACE (1908), Ltd., Keighley. 1088 c 


or Sale, One No. 9 Thwaite’s 


4 1902 Pattern RooTS BLOWER, in first-class condition, 
23in. inlet and outlet, having r gun-metal pene necks, 
iron revolvers, with massive , Spare set of gear wheels; 
total weight about 8 tons 5 ewt. 3 qr.—For further iculars 
oad price apply JOHN POSTER and SON, Ltd., — po 
. 





Queensbury 





CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, NEAR SHEFFIELD. 


Ev of "RAILWAY CARRIAGES, W. 
ion AGON 
"THAMOAIES, RASS and TRON CASTINGS, and AXLES,” 


Prices and Specifications on Application 487 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY, +>. 


GOYAN, GLASGOW, 
Lendon Office :—12, ee STREET, S.wW. 
MANUFACTURERS OF RAILWAY CARRIAGE, 

WAGON & TRAMWAY WHEELS & 
CARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE-BOXES Q492 


ESTABLISHED Lei. 


HARRISON & CAM 


QGhief Works and Offices: ROTHE 


Manufacturers of crananad 


WHEELS & AXLES 
With Cast or Hydraulic For F Naves. 


Wagon Ironwork, AY a 
(in Iron, Steel, or PTimber) 


LUVUMUTIVES IN sTUUK. 
KERR, STUART & CO., LTD., 


Have in stock, or in an advanced state of progress at their 
California Works, Stoke-on-Trent, a large number of 
myn a xg hg hd 
with cyanders from Sin. 15in. diameter cE clusi for all 
enon ee » ~ wt 8 & Bee BS to i StUAgT 


McLACHLAN & Co., L’> 


DARLINGTON. 


Builders or Railway Wagons or all kinds. 
COLLIERY AND MINING TUBS. 
CONTRACTORS’ PLANT AND FORGINGS. 

WHEELS & AXLES, TURNTABLES, &e 8150 


London Office: 110, Cannon Street, E.C. 
P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 

Manufact of Rarwey WAGONS and ns, BPR I 
TRON and Ae FISH-BOLTS, 
other, PERMANENT WAY TERIAL, BRIDGES’ and 

nes a ga for RAILWAY PLANT and STORES ot 
every descriptio: 

Chiat Offices—129, Trongate, Glasgow. 
Registered Offices—108a, Cannon-street, London, E.C. 








Ld. 














MIDLAND 


RAILWAY CARRIAGE | & WAGON CO., 


MIDLAND wonms, BIRMINGHAM, 
ABBEY WORKS, SHREWSBURY. 
RAILWAY CARRIAGES, 
RAILWAY WAGONS, 
TRAM CARS, &c. &C. 


Lowpon OFrFicEs— Rc482 
SorroLe House Laurence Pounrsxey Hint, E.C, 





A. G..MUMFORD, LD. 


CULVER STREET ENGINEERING WORKS 





THE issue. 


STANDARD ENCINEERING 


LEICESTER & LONDON. 


See our Advertis 
FANS. fic mann nal 


G421 


C0. 


Ltd, 





en 





COLCHESTER. 


oes, 
eee 





TRACTORS TO ADMIRALTY, WAR OFFICE, 
CROWN AGENTS FOR THE COLONIES, AND FOREIGN 
GOVERNMENTS 


STANDARD PATTERNS | L. LAUNCH and MARINE 
ENGINES in stock an E GONE 
‘DENSING :— 


COMPOUND SURFACE 
In. 
Cylinders # and 8 ‘diameter x ‘ ‘stroke, Admiralty pattern. 
” 


GLACIER ANTI-FRICTION METAL CO. 


12a, Queen Victoria Street, London, 





Bearing METALS. 


Ltd, 


E.C, 
Gs 











” ” ” 
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8 
and hiehest class workmanshi 


I P- Spi417é 
Catalogue and full particulars on applicat: 





STEVENSONS, 


PRESTON. 


IRON AND STEEL 


CASTING LADLES. 





“ASQUITH” DRILLS 





NOTE re STOCK. 
respectfull inform all interested in our ‘Tools 
that the demand for these te still too to permit of 
any Se leans eg It is ad ie to decide wel’ 


VACUUM PUMPS 
FOR CYANIDE FILTERS. 


F. W. BRACKETT & CO., Ltd., 
Colchester, 





2118 





requirements, Spl 3014 








Wm. ASQUITH, Ltd., 
Highroad Wells, Halifax, England. 


ALEX. WILSON 


Engineer, 





“XxX” JOINTING 


RELIABLE, 
SAVES WORRY, 
CHE 


Ww. BACHER & C 
88, Fenchurch St., E.C. € 








3, LOMBARD Court, LONDON, E.C 


AP. 


o.; 
317 





Telegraphic Address—INGENIEUR, LONDON. 
SPECIALITIES : 

SIDE and STERN-WHEEL STEAMERS 
STEAM and MOTOR 
LAUNCHES, TUGS, and BARGES, 
MACHINERY FOR VESSELS BUILT 


ABROAD. 
Spl 4237 


__KLEINS DOUBLE VALVE 
FREE FALL STEAM TRAP 


OVER 2500vV0 SOLD. 


THE KLEIN ENCINEERING C°(19°8)L"? 


34,.MARKET S* MANCHEST 


ER 











HARPERS’ LIST 
PAGES XIV.—xXV. 
THREE WEEKS AGO. 











Tel. : 790 Pendieton first, 
3685 Central. Coe 1sHe 4 


orks, Manchester 


BARLOW & CHIDLAW, LTD., 


Pendleton Gear Works, anieenran. 


ACCURATE CUT GEARS. 


(For illus, advt. see last and next week’s issues) Q670 








OERLIKON 


High, Low & Mixed Pressure Steam Turbines, 
Generators, Transformers, Motors. 


BRITISH, BEE & COLONIAL DEPT.: G78 
WUTHRICH, M.L.E.E. & Chief Engineer, 








FORCED DRAUGHT 





Furnaces for all Purposes. 
Patentees and Makers: 


W. K. MELDRUM & CO. 


ECONOMY 
LESS SMOKE 
HIGH DUTY 

78, Gt. Bridgewater St., MANCHESTER. (107 








Se 34 & 85, Norf Ik St., Strand. 
HIGH 


ccass MACHINE TOOLS. 


UNIVERSAL & PLAIN GRINDERS, 
SLOTTERS, COLD SAWING, GEAR CUTTING & 
RADIAL DRILLING MACHINES, LATHES, &c. 


D. Salf 

C. BIRCH & CO., L” manchcaccr. 
FAMOUS RAILWAY WORKS. 
LONDON & NORTH-WESTERN RAILWAY. 

Large Engraving of thecelebrated Compound 
Express Locomotive Marchioness of Staf- 
ford and Coloured Engravings, on art paper, of 
the Britannia Bridge and Kilsby Tunnel 
Works on the London and North-Western 


Railway, suitable for framing, can be had in 
sets at 1/3 per set, post free. 




















CRANES 


Derrick and Overhead Travelling Cranes. 


Worked by Hand, Power, & Electric. 


JOHN SMITH (Keighley), LTD. 


See last week’s advertisement, page 62. 


Q628 











ee in existence. 
particulars from 


DIESEL ENCINE COMPANY, 


General Buildings, Aldwych, LONDON, 
Teleg.: ‘‘ Dizsztpex, Loxpox.” Telep.: Crry 2245 
SEE OUR ADVERTISEMENT ON DEC. 


DIESEL OIL ENGINES 


Most Reliable and Economical 


D491 
Ltd. 


w. c. 
(3 ines). 
20TH. 








* The Engineer” Office, 38, Norfolk Street, Strand, W.C, 











unattained 
to checking 





and maintain a continuous flow ; losses 


DANIELS HICH SPEED PUMPS 


With Gutermuth Patent Spring Valves. 


These Pumps run noiselessly and without shock at hitherto 


due 


low of water entirely eliminated. High efficiency. 
Complete Sets 2 of Bast Re Gas Plants, 


Z193 


T. H. & Jd. DANIELS, Ltd. STROUD, Eng. 


























